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^ J* *LL y ^V*./-^ ii> tfaU jlp^ y ^b&l II* ^ ty>r J jjfc V 



I 



V yJiUl 

ij yjl i*uk!l iuOiu 

^ ^ 4*uk!l i*OA« 

^ r ^L^l JjVt J-uaiJl 

^ OL^b ^Jl 4g„,,.U 

M '^l J\ iJaiVl 

Y * oUL^ ^oil J^LdJ_ 

°° Ak^lj^li — 

° V ^U*Mcr*J^ J^\ J ^\£jIJ*{\j^\ : JUlJ^JI 

V j^Ul^l JUL 

^ V Ja*JJ * ^oy _ 

^ O y J j Aj J&i 

^ oL^L^Ji j^jo 

jj, J ;\i i j*_ 

wt >^ ^^i^^i. 

no >£- -up (JaJIj ^UJl _ 

UA ' ik±Jj j,Jd _ 

m ^^M^j^J^UiSj^ltfi^ftls, : viJbJl j^ili 

>rY oU>LJI J i^ljjji ^^Ji fUi^-lj eliilj ^ _ 

U ' oU,LJI J (JUdl / ^jJUJi jju p u*-i-lj aid] 

^ ^ *J>^' oL*-i^!l ^ ^i;^ jwj 

UA 



nv ^>bi,L^_ 

^ A , ^ ^ } 0> jL^Nl _ 

f-y* r^cV- 

Y>v -^J\ } y.j\i- 

H JyiUJl > O^kU C-L^b )\ siyB : J~"l> 

n Y ,JU=Jl ^^VU oL^J> ^jo; _ 

y y ^ jis-^ r 1 ^' -J fH 1 ^W 1 /- 1 — 

Yr , ^ j vV 1 'j^' — 

Yle ( OL^UJI J ) j j-- J-^' — 

ToA 

Y o<\ Sj^^V 

3L-JUH oUiUI Wl» 



» -UU,, ifcu. 4 ^ f u ^ ^ ^ ^ t ^ ^ ^ JUJ 

J MJi i^Ji J! j ^ fJ ji ^ ^ ^ ^jj, ^ a ^ oJ 

>> vWlj vOJl, U^i r> U o^l ob- xs . ^ ^1 J l^U ^1 ^| 

,» j • ^ UiL* ^ ^ ^ ^ d l jU )| ^ ^ ^ ^ ^ ^ 

i-j c j^i, ^ ^ ijU ^ ^ 4 ^ y . u ^ ^ ^ t ^ z^/h'^ 

^ ^ vui u j*, . ^ ^ ^ t ^ ^ u> . ^ t f> ^ ^ u " 

•Of ^ J\j ^Ji^ ^ ^ i VyJ , ^ u ^ t ^ ^ u ^ 

ol ^ , U^^-j ^J, ,u, j eUUJlj) ^^u, ^ ^ ^ t iU _ ( ^ o . 

^ ^ . j; o^jl ^jj, j t iykUJ1 j ^ ^ 

. ijW V U^I > v^Jl 5iiM i.oi J t ^UJI ^ ^ 



V 



j^oi Jt- <L- j O/J (rJUJ» ^ J L~*Sll ^UUL £• * ^M-lj 

JL*^I »> c ^ycJl< iirt-Ntj *LJU)I J14 ^ Ui UT, . (O J* j-liiiVlj 4il*J1., ^ 

— d*? vUJJ^j < iJyJ J&* Oj* f^iH ^JUJ» J* j-* ^jJJ' J V>« 

^ v-j^ 1 J ' J ^ j&dteji •IjJ-^ ' i~-»j-A« 

. f yj\j SjUi-i oUik^j JiUJij t owu ^ j»Jdi j Ujja, r LiJij >jjVt 

^!Ai»lj 4 JjoJ >J J^U J If « l!^ j> L> J* 4y» ^Ujlp 

4 UL-lj c JUJT 4 *£& j ^bNlj f >)« £j> 4J0* v>» L>L ^ (fSfl ^ oi JT O^j 
•J\ J^i 4 iiJLi-l r >Jl SJmu > L*J ijJii j fSlI .Jl* W dJ^- ,lj 4 l^.^i Jj^j 

« c liVI pjwc L>l> liw, « e j>Jlj ^ jUI JUl f l^us, .. !>lj 
jii jUI . Sijill laJ Jl cA 11 c*^ c> .LUI c-^j 

f ii ^1 ijjyji v^Ji - 'j** r^-s - u u~ <y j^J' 

. UL^I vyJ'j v^l*.U-\ iiiL-t 0* V~ 



A 



Teaching and Learning Mathematics ( In Secondery Schools) 

. UUI-^ 4~U: ilx^Sfl Frederick H. Bell J, jj^p y 

. JyJail jUp! -UU^j OUT ^^JaJ uUL )\ 

. ^Ull <Jy£\ ^jjj ^ai. 5j>li ^.jOJl ^oU, 
• tlyt J ^U&l Li* OjUj jt j/u^ 



JUoJ j Ir^-t^ ^jjl ^ x_-u)l j iyUl au- >L olw»L ^1 ^x. 

j^^m ^ j^-j i^i/ j^u ^ i t ur X 5 *y**t J-Ju jw'Uii o^u»ii 
J^iJl i>] _JLJ 4 ^xJl j>j ^Ul ol> ( ^ t olw,i;i 

UL>| ^ ^yjl j ^ jU Jl t J^i JT ^ j .liu, ^ 

JJ f ^U!l Ui, W i^^j ^j, ^ f|jA ^j ^ ijU ^^ ^L.y^i 

^jX. I i The arithmetic teacher ^U-J-l ^jX. , J*. iijO-l o^Ul ^ XJuJl J*. 
^ ^ School science and mathematics i-jjJLl OL^jj f y» | 4 The mathematics teacher 

J* *<JjW\ a*l_J ik^iVl »x» Things to do i l^Ui; »LiJ t o\y* cji ^jUij l^jl^ 
' r*-^ 1 i> o*-*-^~ Oi**- l^v--J oUl ^11 ^jx. a*Ui ^1^)1 li* xi! 

• cH 11 y>j ^» ^ > f+tij! j^jj ^j^u 

oi c uiJ j^J ^ uiU) y ou>i )\ j£s p^yj u* joi j 



j^W u*^-' ^ ^ ^ • ^ Jr> ^ ^' ^ 

^u*! j.jJi J^ij J-» U-i o^oi jfc u-^J 
oi ^SLj ^-biij ^Uij e Uij iJVdi j jidi j J/ii Jr^ 1 ui J ^* 
jJU; ^t£Ji J dUj ^ ^ T ^ a ^ J ^ uU 

^ ^ o^J • ^ oL - , J- vJI ^ ^ ^ J ^ i - , J jJ y uir 

• U- j-»< ^ *W ^jj" Cf 



The Nature of 
Mathematics 

. i«U wlj! oL>Jl cjIT L. jyyo V, , i^Ji cjK' lij 

*-lj4i . jUail oJ^ ^ jjaj l^U ^JJI f yj| ttjj t VWVl f yjl iij >d 

^ j ogjl iUpVl l^yJr ^ui . ^,1, )\ iy-j oUyJ Jp f y v-^LJI 

•a* cJw. aij i ( jojju oljU ) oL^-b ik-l^ c-i^ ji «laJL 

— : JVK' ( _ UoA ) G. Peano yL, Jl^Vl *^\ y _ iy. Ol^oJl 

\0 



. ^J, ijf. ja ^yuJs 3J* JUl (vO 

. jj» 30* ^ JB ^ M 3 ) 

^ ^* wUU oi* «J ^ 3Ap JB ^ J ' > ^ ^ ("*) 



oJub jli j^lj J^i ^~ JB jK- lib • ^-,'1 ^ ^ 1 ^ 3 

< * \ > > ^ 

liU Uli J>> ^ U jju vuJaJl ^ J^J 



y + > 



^ W*M ,i-*SU c [ (e)] (^) r 1 ^^ 

[l + 2 + 3+---+n = |(l+n)](^>+>)^ = ^>+.... + r + 

£ i =±(i +1).] p + ^ ^ if «jU 

( d + ^ ) _ - & + . . . + r + T + N ^ y >* ^ 
r 

[ 1 + 2 + 3+ * • ■ +k = y(l + k) ] 
(> + M ^.= ( x+^) + ^+... + r + T + x)JU 

[(1 + 2 + 3+ • * • +k+(k + l)) = y(l +k) + (k+ 1)] 



( 



= k + 1 (i + (k + D). (o+^ + OH^ = 

m c ju„ ^ j>A * [<«> 3 > ^ o! ^ • ^ t (e) 3 ( ■* > 

fj L-i oU^JI jk> Jl.«!y ^ U, . «mL* S,>Jl oJtT lil U wi> M 



jUJ^ w ^L^ ! l jlj t ixJaJl J fib^i wV iy j^y LU^ uii t ^jj) j L->Lyi 

vi v t ju^vi <jl; ^jjdi . ou*i;i ^i^ 
Jiivi ^i;i j^ j^T ^ ^ . ^jji ^ iuLl oIa t JLiJl 

J** ^ JM'j ^v>^aJl jUpVI jU Ail » jl jj-U^/ ( ^A<n — ^ AT T ) Kronecker 

. « jl~jVl 
* 

j^j/M' . jiopSii ^ l^u^i ^ Jaii oul;i ^ jr 

ai j_^ ^'j/li^l o^i jl . ouji >_„. .^o ^"iUV SaU-l oLiJl 

. CJIT L^. Lg—LJ So^_> flJ^wL L^_-Li ^ ^ _> t i^usJl ^ jIopVi oLi^l 

w ^J» jiJi ^ t • j , . \ i^ji ^ J/, r i_^b \ jt ^ t w ^LiU J,UJI jjuJI 

• '"^ ''jif- j ^j^-M 1 >*- TV ^Ll 1 L^Ijl^_-I i^Li ilL* 

jUpVI, ^^>^ ^jop ^ v-jg L^Lii ^ jJIj ^UL' iLU'l jU*Vl Jp jU^_, 
j-U-I jl^lil ^.^j . ^,u!i ^ ^i^L ^.Lil! SLUil > ilopVl Jp w ilk,_, t v-U!l 
• >,^->^ Ji^ Jy. v-w ^l| ^ V t > J Jp Y J-ui' ^/l 

[*and w ] [•!.= V2]~^ = ^ ju^u - TA/j^lil 

•ij^^Ji X ^ [±] ^.jl^^.lapl 

L ATI ^ 

. ^ Uii jj& ji ^ [ ^2 ] ^ ju ^-jj ^ [ ] V r j( 

[ ^ ] jU JULj ^ aaP u^l [ k ] & ju ^ xip [ ] ^ 



^v 



jf Uji>- II* j . jjjl LJ [ k and m ] f t d jli joop [ /: and m ] 

<^j* ~7V jL ^1 >Sfi jli dUi Jpj . jJ^I U j£J 1 J**-! oi [ * and m] r t d 

Aj JJW J^S"j . yvP <Uj jl? jyv^-l C^JV- ^tw?L) jjl ^JbLiv* ^^U«J ^sLl! (J <^s>-\ 

. o*"&Jl U^aJI (^i jkdl <L~£ iijj > *\ T > fU J J. Lukasiewicz ^jJ^Jl ^>Lj ^11 ^ 
. o yJI jkuli a^IaJI ^P JU« ^OpL? E. Post ^ J~*l ^.j*^ f ^ J 

^ j£s jli L.UOJI fU^lij . [(F)] ( ^ ) ^ [ (T)] ( j> ) «^U» 

[ p and ^ ] -3 t J-^ ^ ^ <i-u* Jj-^r J^' Jj-^-* o>?i J** 
5^ j^ 1 Jj-aJI ^ *J J Iju t [ /? and ^ ] a / OyjW^ 

[ P and 3 < r ^ ^11 5j uii jj^i [ p and^ ] 
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Lajl j^ll <uli UljjJl o ^>*>- C J ^" ^ aJ ^' Oli-JaJl J*L*Jl 



Ul^ y^ ( >\jJ^\ Up jik, ) t JUJ! ^L^LI 4 oL^LJI J&U^ . J-UJl^ 

> iJ^I ^Iop^I ^ jlf . j r., Jl^ j j^Ip ^Jl.^-uUl ^L>^l ^-Ul oJ! 
^JJl jIop^! ^J)li ^iopY. J-^i Jp w Up r . j ^JUI j/Jl j v 

<tf"ly ^jJl ^ui! y* J^l ^uJU U^yL Up jUa, Jl^l jU^Uj . U^l ^lOP^I 

01 oUlj . U^i jiapS/i ^ ^y ^ ^S/l ^ . o^-l^ ^ ^juJI j> 

Jp U^l ^ . jy ^op ^ ilU J ^ Ua/^ ^ iJ^l ilap^l ^ > 3 i£. jop ilLjk 
L p 1 ^ ^ ^' jap ^ J * J* - J**^. jjl ^p .y^T Jli. iLiLl oJia 

.... w x ^rx u xvxoxrxx) + > = 3 

[ N = 1 + (2 • 3 • 5 - 7 ■ 11 ■ 13 • 17 ■ 19 - • - p) ] 



Jp J bij . [ n ] a j >U ,ju ^Ijb.f jSl [ 2, 3, 5. • • • , P ] 

^ [n] ^ i-ij dUi i jui ju [ 2 top ] ^ Jl r ^ y/yi ii^i ^ jr 

[N] a ^JIT lijj [ p] ^ ^ jjTt jl ^ JjT jap j_£, l^Uly. jlJ ju jJ*, 
[n] 3 Jji jop »JL* j^ J? ^ «;U [ P ] ^ ^ [ N] -» ^ j Jji jop 

j ji ^ ^ [ p ] ^ oL j>\>y us^u-i ws'jj [/>]-' ^ 

. Jjt jop jjSl IJL* ^Ji dUi Jp j t ^aib; Jl 

durtU Jl*Jl V L^I J oL^I, ol>JJ ^Ul ^oi! oUL, oij 

>JI j ^ oUlj s/il j^l jj, . ^1, > , ^ t j^j, 

'•New.cn tfj^l >LB ^ ( fajO* > OLL.JI ^ ^ j 

^^A < ( WU_ Utl )G. Leibniz . c JliVlj t pvrv _ UtT ) 

oLkJl ^ Jl Lj^i- ^ <^| t U^Ti j,LJl oVl* ^> Jl oU,LJI J^i ^ 

>. i-u* ^4 iA^ Jlill J_ f oi^j 5, jjuM > oLJLwJl Jli JUJI >l 

> j*i . ou,l;i uui l»ju ^jji t ^.j^, f yj, j 

^ J jj^ ^ > ^jtr i^uu ^ui j A . Einstein 

^ikAl ^.L-SfL JUI C U^L ai obLJI oL^E jU t L^LU,; ^ ^Ul oU,Ljl 

• J^ 1 —' 1 ^"VUf iyjVl 



0U>> > ^Jl ^ ^ . 0Uy ^ ^ ^ . ^ ^ 

o^iji j jjj .-^^j S3J ^, ^ ^ of .ui t f uij jr j i tj 

J-u; ^ Ix^ cJ-U Ji 8 ^_, ^ ^Jj^ ^J, ^ 

JyU ^| J^J, ol5 ^| ^ ^^jj, ^ ^ _ J ; ;- \ I J 

<•■ (antor ^ ,lUiJ f >Jl ^ JL*I J^UJI Oi* Oij 

Jy^l -^y J\ j> } VUI > jU^Jl J> > jLfcJ Uu* ( M u _ uot ) 
J? > JU^J! Jlill J_ J*i Jy^i ^ ^> ^ V l^j oV.Uil ^ ^ J^J 

* [ JP - «' + to + f ]> + ^ + Tj.^i^ J, ^ 

f i^L, J^i ^ J J_,o>: iJu^ . ol>jL| ^ Jjaji jap J 

^ ^ ^ > ^ ^ v-Wi ^iapVi ol t ^uui ^a>o- 



^ J8- • ^ > ^ 

^ ^ >idi ^ • ^ ^ ^ ^ U ^ 

_: y.>» alJ^l J-J >l Cw" 1 * 

•2> ... i r Y ^ 

123 4 5 • ■ • n • ■ • 

1 4 9 16 25 • • • n 2 • • -3 ... n <\ t > 

*UJ • ^ ^^/^ ^ ^ ^ ^ 

, f , , • i l <<: ,1 i i-*JaJ* ««\r^ J^J 1 ^ 1 

> ^ ^ jeUl Jldlj 0^ * f J • [ Ko >A WJ» ^ 

.J * 3L-JLH ^ • ^ ^ ^ ^ > ^ 
^ ^ > olp^f ^ (» ^ U ^ ^ ^ 

u^i ^ j> jrf ^ ^ 



u - * 



o/, ot i^j ^ ^ ^> - ^ ^ • ^ ' 



YY 



oUiia^ail lf*OPO j\ A^ai Jf Jp jlT lj>l f lJ j^o ^L, )\ ^ IkJli 

^ 4JL^ ^a^l y* J«JLI f UiJl jl . Ji=_, r lk; j^, 

. jU^ij 4M ^Ijl r UaJl Jaw. J*>U^li Jly^l h\ J* j . ^ ^-UL^. 

j^u UL^Ij . ^L^Ljj J iioJl ^p ^ j ^Ul i^U j ^ik^ jw?L Ji jju j 
j>o ^ iii^ jj> cjUs ^)\ r lkJi lil oUL Jl ^ jl J^JI ^ 

. JoyliJl il^jl ^y^, Jy ol^J vikuj c ^ywJl ^ 

<S[ . <L*1S\J L>L»j I^e-^aj ^gJauu jl JLjjiil ^ j^i'Ljj fUaj (J iiJaJl ^Ju y>3 J-J>j 

OljLp J| fUaJl uLL J y^ ydl ^UiJl oUJUisol >t ~~i; yfc ^UaJ y^l 

jl c oUJ ^JLI^ y*-^ LX'^j J\ j^j^ ^j& t j^^ . HslS' 

jy ^jj JS" jlT li[ LiJ^ Jl p UaJl j j&j . y^l ^Ljj fUaj j i; j^o jt 

i,>J OUJ ^SLil ^ jiT lil UUs* ^UiJl j j^jj it^U. j oLUlI ^ 

^ ijS Atj^t ^j, jl ^ o^L^ Jp jU^JU . f lkJl ja ^ ■>,=■ j 

jii liiyu- jii \&a\ ou>ji jr ^ j! ;i <jijSn ^ j j^^ii ^ jir a 3 

Uiy ^W^i lil r lkJl j ^ j^tr aipL^ ^ jL-j^l safti 

^ywJl ^ oL>Ljl J JjTll a^I gsjj . OljU Jl a;UL^ Jy: f UiJJ 

K.Godel J^y- . i5 c-jf aij . j ^ ^ fr b J ( iiU^^I LCjj ) v>LiLl 

ji i^ai^jr jp Sjjji jir iij . P is > j ji ^ jr of \ ^ f u 

U3U ^ V ^UL^/I IJU jli t ^LJI r uui v-JL ^ 
Jj-^aLI jji. J^y>. LUii u^I of jl J dKijj i^UjI f op *JU jli ^JJi ^ . oU^UJI 

. flkJl JLwl yh f Uii ^1 j 



<oL^. JU^JLJ ^-Ul ^\Ji\ j\ Of JUy J AiyJ\ 

f UaJl jli JUL j . iwaiil jU O jJJ jcLU LfsiuAij iwai CJlT lisl _ ^ 

. J~~i* jjP O^j iSj^ lS*^ *s*^J\ 

"* m ~"*\ Ja^^i\ jl 4i» jJl JU t L^i J j-^l* LfsiuAij iwai oJlT lj>l _ Y 

JL-Jlj c V J^*ai* j;P If**** j V^aiJl JL-Jl jU JJJ jJ <>v^J . Lf^a-ii J 

lil U JbJ^ ^op ^jju j^Jj . JL-Jl f op N ^ JL-Jl J f op jl — r 

. 15..,:* fUaJl jtf* 

^ ^>Ji l^jflj.lrf Jr^* > ^ ^ ^ ' ( r ) L ( Y > 

pTj oUL jJUII <J j*i J\ : Njt ? oUb Jl ^-J J ii Jl r ap Jl 5jU.Nl 

tfjjJI > J>UJl ^>JbL jbM Jt V oU>Ljl J^U j AiJdt Jl J** N cJtT J 
. 5^ Olij J ^> OU^J «^t> fr l^>.i jlS^lj ^jU^Ti Jl Ol^J 1 ili 

ipyxil oU-kJL cJjy U 131 jtf ^ Oliljl ^-J J O^Jull ^ JJi :>Op 
01 JJ: oUl Jl U <J/h jt\& ^ J> oWjII (J^ 4 : ^ u ' 
Jli ^lj « j • ^ ^1 Jl ^Ull SOpL~. J ^ 

^Ljl oLUJl J^i jj^ (I lili . jfejlsM ^ 5>U o^Ljl S>U ^.Ul 

^ *>U t Lr **p jl^L oUl Jl 5ij-^l > Olp ^l jp j^IT jl&l o^Uj t > 

Jp iaii jSOy ^l ^ji^J jl^iNl aJu J^LL j <J y L^ jl jl 

* * 

jUjJl J 5 y^Lil > ii>Jl Jx^ J j fj^ jiAJl . jl^^ ^ JT jl ^ UoTU 

jl>l j^ljl^ o>J^il ^ J^ • V^Ljl iAlJJl ^ JIp iSy~+ Ojji&i i-AJ.1 J 

j*J ^ J\ JjuJI jL^l > v^i j Jj ^r* ^ ^ t -viUl j^l 

jw»L ^11 ^ JJi iJLp ^ « <t»jJ-\ oU^ljySl I AiJ ^ £~J oL^Jl <jU ^ j 

^,^1 jt c^y-I oL-ljJl OjUl ^Yo J^ . oU>Ljl 

j^jJu jiJJl ^p r 4JL^ (J J ^ ^i"^ 1 j r O>u^ 



Yt 



OL^L Jl V *J, oi ^|J| Jp oljL^I £l„ o>i ilJi £» _j . J^Lbll oUb Jl 

jjl^ jp ^ i^k- ^,j, ^ ^ ^ j ^ ^ 

^ V i^LJl oijl^ii J jw.iyi _iUdi ii* j' ^ ^ji jp^, . ijzizs-\ \ jy _s 

^ aji « jj,_, ^ j j\ oljiis j, j, s ^ 

oljl^il ^jj; Jp xTLJ! Jl ijjj^ ^ ly. j^jO-I oU JJ ^1 -UJl j> ^ r 

. iwL-Vl 

^1 oL^lj! ^ Jp ULc ^aJ.| oUJ i^oil ^| of ^ ^Jl Jp_, 

^ j& . ^| oU,l_JI i^JJ iiJ; Sj ^ ULi J* V \j Vl « j o> 

^ i-OiJ! oU,l_JI j! Ij^ OjUi* _ oU>Ljl ^ ^ } 

JJ Sj-ill jl j^-jjil . oULj ^Ul j^LJl J^l sxop oU. ,.5.7 4L» 

> A • • f U- 5 ^1 Lj t ioJLiJl J k£i^y&\ oU»L Jl <_i>- ^^jj ) A . . ^Lp 
y»j nrv (Ip ^ S>oi)l jci^l oUL Jl jl ^o*Jl oi^.j . iLaJ-l oU>Ljl ^ j ^ 
t iio>- 5^ UjL^I ^ > A . . r lp ^ j UJ>Jl ;L--U,I ^p o j£p v ur ^i- 
J^Uil r lo^-.V jUpVIj JJL-^I oUUil ^p r bll jbo^J ^L-Vl l^V dUij 

. oL>L Jl t b J 

ol*^ o^y J ^Ul ^ U.up ^bJl J^. jl Jj JLr.y&\ ^LJ-I L 
C-Lr oij . jjiT i r t \ jloJl oil U L.j^p 3 i <S j±\ oU^ -o_^ Lf ^ t \S\ Jp 
>^Jl_j 4 — til j ^ ^1 oLL^ f l ^ jL, oL.jjl f b ^jLJ-I J lu-OiJ! j Jail 

iJjVl ^IopVI J^iJ ^jb-J JL> J^loil j j Jail iiiir iL.1 ^ . oLJ-l oLL^I f I^J 

r j^JI a~ J-ip cJU JT ^ T jJbJl ju. oop JL* JT J>lA ix, ^* [ n ] ^ 

•• IV"] ^ Jj^ 1 ^ J'j ^ JS'j « JJUJI JUi JOP JT f 

[n] aaJl T .ull ^1 ^ iJjVl jIopVI Jp J-^. 



TO 



^1 br sjlo*- oL>J juLJ^il oh jUa;Ni f Lu;l U J-? 3 jsj^ JUi f Uii ^ ; ^ 
iL^ j^y Joy ^ ou^Sj jl Jl Uli l^lJii jt ^ a* > oUL^Nl fr U, Jl 
y j3 >*^±\ JJ V . . j J ^ jt J\H . j>j*\ ^ J* 

JOy 1 . . f U J^ <ui^Tl Ji ^ v 11 J >V j'j < 

A • • r U- J >y±\ J| AiLioTl J-^i 0j>~ Jf- OS' 0|_> ^Ul JUpL 0_>j 
JjL_Ll >~ J oljLiNl Ji*ly iJLJI alJi*Sll O^LUl JJ oij . -x~ 

^ y „>J J ( \Aoo WW ) Gauss ^jL^ J jliNl ^L^l JJUil ^ 

. ( ( ou*bji ^ v 1 -^ ^ r M ^ ^ )} J < ^ ^ ^ ^ " — k3 * 

oub ;i J JIT, . £p} J ^ *\ > Jl O^j^ J*». Ml 

ji> — ^jUr J:>U> Jlij . L^Ti ^ Jji j6* ^ ^1 Oh^j 

4$ dX>i ^-JaJi ^ Monsieur Leblanc -U-Jl ^-1 C-^ f-A* W^j 

Jcjy ^ 5^1 VI J ^ ^ Sophie Germain jU^ L^-l ^yLp wLjj ol^l 

alopNl ^ ) J> aW ^ JUH s-iLJ-l J o^Ji jJl Wyll cS-^i 01 

oA* Ji. ^^-j . ( i1kl\ J* To. Jl^- ) a-^i ^.>^l V J^" 1 Jj 1 

Uli^Jl iJiUUJ ouUl alapSfl j J>^J» Jyl « Sjs^ 1 » 

0\^l J» J OU^I IJla JljU liSUj .. -ob^J ^ M J^UI Ai>J UJIj UU^ 



Zero > U^Nt >-a)» i-ir ji IT - JU-I lS-^' f^J' ^ f 1 -^ 1 J ^ ' 



t e 

Congruences olillaJl ^ y> yili^Jl J4>^ ^ JU?^ t£^\ ^~>-^ ^} 

= 3^Jr = ^ J • [ « 3^ | J* ^ J?*- ^ ^ y^ 1 ^1 f « 3 ° 

Y *Jl& [ ... t A t o t r t w t — < Y _ t _ k . • • ] 4*^! J ^ J 3 
1^ JOi [ Y ] t [ ^ ] t [ • ] 0\ j& ^ OU^I 

j^U A*yJ*\ JA J jl J-^ Ji J i 

^IapNI ^/A_ n ] V ^ ^ JO - V> J ^J? 

rj j> Jii j . c-jjJ-l ^J-l JI c^jJ-I <_,LJ~I ^ lo^L iJubjt IujJ-I L^l^ ^-L^J ^i^ 1 

jV[x = HI - - ^ [^ + *s[2](mod3)]( r ^U, ) [Y] 

[i] - [2] if we define Uiy^ ^ [Y] = [> ] + [>] 

[1] x [1] = [1 x 1] = [l],and . [\] = x >] = [\] x pj 

[i] + [i] = [i + i] = [2]. [Y] = p + n = [>] + P] 

^^Ij oLi^p ^ <>^JI ^IapSO ^iSidi Js^i ^l^j? 

^iapSii ^p-^f ^lyi s^Lii > <a,> >y ^--^ ^ l J ^ c ^ 

,L oUl— ^ r- V ^-kS^ jI-xp^ Oi Uj JU5J . ^apNI ^IjJ J^^l J^^i] >T 



^ oUjUJ^ OLI^ ^ ^ jljLP^I 4P y^r^ vLii-l jiJLP^I 04 j>jC ^ J 

^ S y J$*" j*- j\ ^ °^ U j Cauchy ^ ^ ot*jt^* 

4JLiil jIop^I ^juyj jjU-iS" oUbJ c^-bU jljj Jb*t ( ^ AoV — WA^ ) 

s^j^ j . Ji^i* ^p Jl 4~-~Jl jIjlp^O Dedekind JuS"jio oIp ^iaiS^ 

JUp^I oJub j . jllSli ^l>^ ( - ^ At ) -US"jlo jjLi^j l^U* olp^kiJl 

* * 
* * * * 

« * * * 

. SJuAp 

* * * r ~~i * * 

ij^l J* vcJaJl jlJipSlI V^ 1 j; 1 ~**y>£ & J*- ( • ) >-*Jl >-» y4» . 

[... c ( & c eJ) c ... t ( r 1 r> t <r c r> c <\ t >>} 
{(l, l), (2, 2), (3, 3), ■ • ■ (*, *),.• • • } 

[ (m + 5, m) ] ( r 1 ° + > V">» <r'jj^ ^* ( » + ) JJJl 

[... c («* ( o + «*) ... t (t ; A) c (T c V) t (\ c 1)J ^ 
[{(1,6) (2, 7), (3, 8), ' 0". +5, in), " • ■ }^ 

Lr* ^J-^ 0^ s-* 1 — " J^nilj . l^i ^>-l ^jj ejl£j if. ^si| J ^.jj Jfj 

jllll _ / ^Jl jicji ^ j_>!l J J jS/l ^^Jl J ^JaJl jIjlpS/I ^ 0-J1I j-l jjNl 

[ [m, n] and (Qi t [O t <*] JU-j^l ^^-J • "1 «■ 'jr^^ ^Ip^I 

jte-sll IJl* f lJ^Lj [ P + 9 + m ] C + <D = o + O jlS- lil jlsi^ [p, 9 ]] 



[m, n] + (p, 4] = [m + p, n + <?] 

[£j + o t + (*] = t O] - [-0 t 

[m t n] - \p, q] = [m + q t n + p\. 

[r t uj = p + r t n + o] = p t nj + [Y t o] 

So, [5,2] + [6, 1] = [5 + 6, 2 + 1] = [11, 3] 

[A] = [o] + [r] J 

[3] + [5] - [8] 

[A 1 1] = [H 1 + = [) t 1] - [Y t o] UJj 
and [5, 2] - [6, 1] - [5 + 1,2 + 6] = [6, 8] 

[T-] = [o] - [T] J 

[3] - [5] = [-2]. 

jJbJl A^^aJI rj> j-ljjl ililio. t_j 4~~J! iPj^f 04 j 

(... t °) t ... ] [ ^-where? is not zero ] >^ =£ ^ ^ ^- J1 

OIT .[>, ,?]] j&i J\ 3 [{ ' • ■ ,(/>,<?), ■ ■ ■}] 

[... 1(^1^)1 ... ] Oli U|,mJ i_JU oJy [ p and q ] el 4 O 

^j^ 5 * ^ ^» a^^^JI ^jT JS^ ^ ^ [{•••,&>,<?)■•* } J 

^^-Jl :>-uJl . ^^cJ, jop (jt [ « ] <u ±~>- [(± ± nq) ] (<2^ ± t 0<u ±) 
[ ?] is equivalent to [r, 5] if ps = ] elu- = Jo ^ [*J <■ ^] *JliC pel 4 Oj 

r J<*J 4 u-el + JO] = [J t u-j + j-el 4 Oj = ^ + ^ 



and the difference is [ps - qr, qs]. 



" x ° 



The product [p, q] x [r, s] = \pr, qs] and 



1/7, h- [r, 5] = 1/7^, qr]. 



f v t r _ I = r ~ 1 To 1 i ] = — <y-^ ^ L ^' 1 J 1 ^-? 

L J y L o 

t \. ] = [YXo t( r_)o + YXT ] = [ v 4 r - ] + [ o t T ] 

N ~ = (" ro 

To L 

]= [ ( r — ) o t V *• Y ] = [Vcr_]-r[ocY ] 



\ i 



hu\z> SjLp ^jUJl **fl=l\i . Ui^ Jj> ilL^i ^ f-^J ^ 



j_ JL 2. /1 l — _ ^ ... t X jl t 

2 ' 3 ' 4 ' '/i + 1' J ^ + ^ t r y' 



J ^ cr^ > ^1 j* W ^1 -L^Jl jjuJI [ y ] ii J Vj L5i V 1^1 

• ^ ^ ^ 

jiV^jJj^j^/ iJlsll i-^Jl jUpV! ol ^ ol 



<>(;)(•)() (:)• 





: iJUl 






• 1 


2 3 




... t 


2 1 


' 3 ' 4 ' 


'« + r 
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3 4 


n + 1 




1 ' 


' 2 ' 3 ' 


n 













0" 



r y 



\ + o i r Y 

^ + ^ * r y 

o r y \ 



^ + r t ^+ y t + ^ 



L±* 2 _Jt_* 3 + k . „ + Jfc , . ; 
„ ' „ * » » » ' ' ' (for A: a constant) 

^ A • xuJl J} Vj Ux; ULJI i^J| oU«l=ll 

^ ^ oli [ r ] Jl ^Ltt ^1 oWdll ^ > jl^ V 

[ r ] ^ J] ^| JT Jp *Jl&, J^i <;t Jp ^ [ r ] 

> bop jli . L_j ^ jj , j^i jj oUb c^jli- li| 

A^i^l ^IopSO v L^' ^ oUb Jp uiyj jl ^SCc oLLaJI oJu Jli t ^JSj 



^ oUb P u^i Ji ^ > oUbll J-Jl J** ^i o^uji J?? . 

jp 5 j» *upSii ^ . ^-ji 3 iapSii ^ > 

J ^ j«> Ji ^ « d^- » ^ iap ^ J ' ^ • ^ ^ ^ iuJ . ^ 

JL ^ jsSlI i-~Jl al.^1 ^ 0* Ji 

isSfi - ~* Ji — ^ r* ^ • - ^ ^ ^ 
N j& ^ oii ^ Ji ^- ^Ji *b • ^ ^ ^ ^ ^ ^ ^ 

jftl J ^ ^ ^ y [ r] ^ *1 ^ ^ 

^ Jj± Up OU^; ^ ^ ^ jj-V ^ V* ^ ^ ^ 

^ Jp ^Jl > alopSll JL^ <J>f Jij • al^l ^ J ^*>^ • J 51 

^ J^j . , Jix- ^ ^ j> ^ *** ^ ^ ^" 

J- Jp ^ Lia : Ji ^ ^ ' ^ J ^ 

^ jr ( lxji > ^Sh t o ^ jit jr ^ ^ ^* 

bop ^ JbU ^ ^ > ^ ^ J ^ • V-J' ^ 

: jells' JL^A;i f^jb* tf? 

^ UJI ciJJl^ ^ [ r +*] + J O/i^i [5,and5 2 ] ,J t J 

a+b where a belongs to J , J JI ' i^ J! ' ^ ^ - 

C**^ jT Jp LjaJJ a^_^ cffjJl ^U^H y»N + r _ • and ft belongs to /?, 

[ a+ ft where «<-3 and ft<2] . T ^ jst - ' r _ ^ Jii ' - + ' ^ 



rr 



r lo^b >lj*SO V ^JI_, c >]l jj^j J_,U jl U> <Wj 

w-L-o-_. £ / = V^T J T-V - O 4 jLLi>- Obo* £ a and b J —> t I j__>. [ a + />,' J 

jx&j { 3 . [vr7 is the real number _,] \- = '(wV) oi sui r £. iiJjj 
v> c ijji ^r>i jIjpVi oi ( uio _ u • i ) o^lu ^ ^> ;i ^| 

< m^LI jIopVI ^ <j>l 0Ui;i ^ <L> ou-J ^ . iiiLl .IopVI ^ 

|>. ft. c, and /j, t ^ t ^ t | ^ [ fl + fa . + cj+dk -j e}s + ^ + _ + f 
JUl Jj^ |j- ^ j- (j y an( j k J jjyn , >5 
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[/>' = /: but yY = -jt ] ^- - eJ = 

r 0p SUIyi ^ hjJr\ y ^\A\ OUL y^^l^Of J^JbLl li> flJL^L^ 

: *$ui [ i, j, and /:] eJ t ^ t JUi 



rr 



T d + ^e) + dor + + el + ^ = 



(/' + *) (1 + 2i + *) =7 + 2/i + 7* + k + 2*i + k 2 
= j - 2* + / + k + 2j - 1 
= - 1 + i + 3/ - k 

However, 

(\ + H + k) (j + k) =j + k + 2ij + Hk + kj + k 2 
= 7 + it + 2k - 27 - j - 1 
= - 1 - i - 7 + 3k 



... Y2x + ly 1 
. oliy^ail ^ ^ c-A*y« I 3x + 7y 



rt 



cjtr j t ftUiL ojtr Lj $L/a&i jyLi 1^1^ jtr ik^r, . 

A^XAI J 0%„y^l ^ i^c* oIp Ji* 5 ^ fj jA 4J1jJ-» J OLJ 4^~>w Usui 

SjUii j ») ; Sj^aJl J* Jp jyu ^Jlil ^L^lj . *L^1 Jj 

OLj jP Cj>JL iA^j \r^ij L<J& ^r-J^ f • C ^ J ^ * J ^ ^ ^' ^ r ^ J ^ 

J c-i j^j ( ^xi>l j! *L^£JI y oUj^&V! J j^L oi a^j \J r Uij ^li . 5^ 
l^J ) ^ J ^ jJl 5^1 JT ^ILc JUL -uli 5^1 oUL, 

J )) . ij^all Jp AJL> ^ ^ ^iJ| ^L-^| OUL ;i J*.; ^ • ( ^ *J>^ 
jl ^ J SjU! ^1^, J! ^j, [/?] j Sj U| t jlopSfl 

ol^tb" ) oL* j^-j^l j^^x-ri jw>L; )\ Oli V^Ijj ol j . ob Jp ^Ul 

^JUi j o^U /Si Uujh J^oil 11a . aA^I j v>L ^J! ^1 ( oLLwJ! Jp JiiU 5,^1 

ijja^L-Vi o> J c~iU Oij oL^L^Jl jftj^ J ot ytl J jl Hypatia LjLj* j&S 

^1 ^ip r ^J ^1p ^jUI ^/L^^jl^ . jcLl J ij^l oUJLllj oUSOl 
JiXj ^! JUpL Ij/u ^AJI v ^JULI j vy J! ^ Jp ++ JuL~^ ^ J ^ ^ 
oik jji jyLl ^ip J 5^ 6Wj oL-lj^ yup ^LJI j ji* ^^J\ 0U 

j> sjU VLpI jwjL )\ ja ^ fj* j^yi\ jjjjt j» ^JL*y&\ i,u 

j^-L 7>f^* Fontana Ijbiy ^ J ^ Ji> S^JLsi U iuic ol>jj O^^U* Ji- 

( v , oVn _ ^ o • ^ ) Caradano jbjtf J-*^ J jj^ J ( ^ 0<5 V _ ^ o . • ) Ubj-lJjl; 

.(^ono_^oTT) Ferrari ^ jl y j£j j 

. cfJ^ 1 (V 1 ^ 1 ^y^ 1 ^-'^ ^ J"^ Lfj-^— H ^>^ J r )t ^' t>° r 1 * Jl_p- J W 1 ??* oJL^I * 

. ^j^Qi ^Ul j^ili J -uilt i iLUll j i ^ jjl yLi ^UT j* Algebra US' o^il ++ 



TO 



^y'j • J^ 1 ,Jub J ^ ^1 v-* ^ a* ^ j **** ^ ^; 

; „;» • . flP jAy^ Nature and Growth of Modern Mathematics ^ US' J Kramer j^/^^ 
. wLj iiU, j* Fior U jyil C /SM ore f l* Jly- J Ub> SJlslI 

^ o/tf Uao* j t JILil J*. ^JJI jjUaLl Jlj UUj ftjji 01 jjUs* JT Jp OlT, 

j» JJS » oir . ^/-ii jjUli j^ u ^ >~-j . ou;i jr ^— £ 

( \ or:_U1») Fero j^J Ji *J*j> j* Silliil j^Jl ^ U-y" J£ 01 pi*;" 

jfi-j . ^y, j3 U- ^ JJL-il ^ ^yJl li* > Ui> J* J-«- -H 3> $ ^ S 0*J 
jl J LWL-jL- .iLi Jij . *LWU>- L-^i ,y oU^Lj ibJ iiU.1 »I* J j^i 
S^jjdl c/tfjU, JJ- Uyli t Sdlill ^ jJJI oNaU. > 0y^" <Jy AiL-U i^- 1 

^ c/^u. i> ^- u^i ^ L5 Ja*-i (<? . J ^ ^ <ii-.Ni jr ^ J^ . ami 

. iiL-ll j C UJI j, j^i (l ^ijjij jjj 4iyu tfjJl > ^y j&j SiJlsJl irjjJl 

. ^1 Jl ^jJl ^ oUJl «JaUil JJ- Uyli — Obi jl& 0^ lS-^ — jl> 

JJ- itllill i^jjJl aJjU. J^ f-L^i-- oUa^-Jj OUi^J flX^I *ii> ^"J 

f |j^l y* 4iJli!l i^jjJl oN^U. JJ- U^L-jL- c-JlTj . ^1^1 i^l 

i "^jJi _ ^ji > jj . ur* r*^ 1 >J 

Able J,l_, i Ruffini jj i Lagrange ^I^M Jp ^ 01 Jl Jb ^» 

i^uLi ^jJi jJai*. > jjUi ( ^A^r _ ^vrn ) ^N oir W g alois 

Jl j> ^ > Jl a^ULI J! ^1 01 ^ j i^ji W Jit oMal^ Ji 



jb^ij j,T ^Lji j* J - Ud> c- 1 ' t-VsJt o>)i jsiy J 

hv\ )\ ^Jj| ^ >Nt ON^UJLS f lp > iil^l JUa,Nl 



ij-bU oljjlT oVal*. ^oa^w- Jib *Mi\)\ S^jjJl ^ oVaUlt JJ- i.j**JU jyl^ill 

^1 iJjUilj . oL-Ll oLL«Jl Jl iiUVl; oV^Uil J a- >-n 

5k-l^ J>JJ iLli oLJ-l oLL»Jl Jp Jaii J^li .Uij-J, 

J^U y^^Jl *Lu*-l j^Jl ^ ^iT . iJdill JljjJl r la>u-.L tf. iJUll 
. SijiLl oL^ll J^JL! iLli jj* «J a u, _ iijdl ^ J^y Jp 

Mo, ^1 ijaVl a^IJI ( > ^ro _ \ AYY ) Noether j j^J ^ jjjjUl 

*j« 0*J • iils-l ^ a., ^ J j cJ^Jl ^ ^ J\ 

. ( Noetherian rings ) l^e-L olILU i^>U j CjUD-I i^Jii j V ^q 'I UUpi 

. U-L."*; ^Jul Jp I jjiT L^Lp 

^Jj 1 ^ ^ ^L-*- y. ( LS $L-^I ) ^xiiJl jJr\ ; JJ J yJl JL^Uj 

. «A>U ^y«j <rl..L...j 

oL^»LJI J ^ j,;* Ji i^i^j i_su-. Uidl oL-JLil 

0U jUi . iJL-^l ^.o^i i^jai ^ ■^'U JH±sTV\ Li* olT _ r >Jl_, 
£• ' sjP ^1 JJ r • . r U JJ ji/Vl Ub ^1 ^jlI&II i^i-ll i-jull 

J^JJ Jit. Jj| ^j^jj j,^! ^jj, oU Ll! Jp ^41 ^L-Vli 

^ Jp 4^^* ^oJi! ^ Jij . cJ^Ai)\ jfejU J jLdl ^L^-Vl 

5«-l» J^" 01 ^ ij> ii^ j i.U 5>J l^i Jp -^.x)\ j ^ I ^ 
-o'UL^j ^oJil oL^Oi ol*L.- cjIT -Ui oLviLjl UJ,^ . i^jJa 

rv 



. i^u*. ^ 0) 

. s^u*. o/£ ^U* J\ d-iSfi (t) 

• s ^ J&» (°) 

. i^L-i. LJUJl U_jj5l (T) 
. iiLwj i--^ V 1 ^ 1 (*) 

^ ^ » i^i *\~* u • « iJ — » r~ l - i ~ L ~ il 

^ jj f> ui c > iUa j>*> f f*~± ^> ^3 ff~* 

. jjiUI iijL^. oliliU jr ot Jp 

( f j \r° _ \a - ) a-yJ'jV^j ( r J xu - rAV ) ^ ^ 

T • . Jl^- JOy J . ^JLjkL jcLi I >0 5^1^ JJ^ '^^\ OU>j Ojl^.J 

TA 



Geodetic L $~J^ j £r*- 

jl J^>. iJLlil ^ 4^JUL Uoy: Ja*; o ^Jl l^Jcjt jl ( ^ VW _ WTA ) Lambert O^y^ 

^ Jb Z yr ^ -^La Ol ^±11JlS" ^ ^il Jjj jl y* j^^^J ^ Lp» Jy»-iL-~» ^1 

^Jaj |1 j . I* y>c* LJL*~* (J jl y o y>c* ^LLj jlil _U _j]aJ^1 (jL^ ^/ i_XP <uj ^ ^L-«J I 

• eSAJl ^kJl jt ( M • • — ^ AT o ) Beltramo ^,1 yl ^1 )\ ^\ t £yJl lJU* ja ^ 
uLiJi o j£j 4jJlI C-jK" O jy*^/ jl p-^-jJ ■ ( preudosplere ) y* C^jy*^ <U>* 
Lobachevski ^aJl5\jJ ^-^/^J l5*0 * U-*^ ^ ^-^i ^ 

Owli^lj ( ^ A V — ^ A • Y ) Boly ^-yL iS Ah c ( ^Aol _ W^r ) 

. ysdwJ uLi^ I yJLj ^ ^^pj a*jh* Jj^J (^Ann_^ATn) Rieman jLj 

Iajll* uLi^ — ^ J^*j Jp ^~JLZ3 ^ JT J^- jl 

L^ JT o^jl . ^ — -UH ^LJJ ^b JjSfl 4*^1 ^-oJil oL±~. 

oL-iiJJ ^ Jl^ ^ iOP O^^j lyJ j <M A • ^ Jil J-liil Ljl jj ^^j^f l^j j^o oUijb 
lT* 1 ^ iil^J ^JaiJt oi> ^ j£ *V L« ^jJU-* L^otLw^* ^ jl O yjc« ^iai-J j£ ^\ 

• y"^" u*J 2UjuAI ^jujI ^ Jjl jlT oL^Lt^ll 

^/ 4j-Uil ^/ i^J-jb jlSol J J-s^iJt aJJ s .... w .;t j ^jjJ-l a^x!\ jjjki J OLc^ JLij 
d\Sj .°^A* ^ ^ Lljj lyj O^.j uaj^ Qi.*^:^^ c^l ^ J^jj 

J . ( Tensors ) obLJl ^ — ' v'^i ^"W^J -^Jl V > fr b J _ LJ^- 

J-l^Jj J-^U" J-U^j . iL^i J ( JJUlJ* j ^-oJ»Ij ^oLl J ) oLJLp ^ obUJl 

• J->UJl Jl 

olj jJaJ Jl o^l aJu\p* ^Ij^ll fr^y^ oL-L^-l Jby l^^wv* ^-a^l ^juUj 

Ol >cu^l Ul ^ Jl d ( \<\\0 — \Ai < \ ) Klein Ji^ 

. .uJl 

j JSLJI jl ^1 t ^1 j J^jJl Jp JiiU: jl^j Jlj Jlij^l Jl. oUi yi^ ^ llU 

* Lit J^Liol j j* J** iS ^ y*^l j . oU ^1 oJub J\s cJ- 3 >cu ^ 

ja jujuJl ilbbj . p^Uj J^ill >J 1^53 j JUaJ^lj J*>UjMI ^1^ Jp JiiL^ v-_u* 
o^jls^I uL jjjLI o-bop IpI yl ilLb jl |f t iijjJ-l ^J^LI J 1^— I jjJlJI o^Lt ^ll 



. iifl j 5 ^ ^k— Jp ^£~JlX L y <-JUb jvj o ^k— Jp jUj 

jLw» ^ait olp ajwij _j . ^.a : ...., U JaA-1 yt y*«^ ^Ja— Jp 0\JxaJ jt J?, jt 

k_iy I Jp wii Jl SOptaJl ^ jL~* ^ail ^Ui . k>- y> < _ $ ^- A ^Jsu- Jp jck* 0^ 

^ncj . yoLi j^a y> ^-Ut J>yl Jp jL~* t-i . y ur-^ 1 

c * t * 

j^ai\ . O^L^I Ob k^a^ ^ ^-^k-Jl a.L* Jp kiJl ^ ^Ijjl 0* OijLJJ j*aj\ 

Jp Lw*i^4-\j Geodesico L~o Lf «— j gL^aII j £ >k^ Jp JaiJl 0^ OljL-Ai 

ylj-U L-l yi j ajj^J* £ ^k.Jl Jp l~o ' k^a^ dj& ^y*«i* ^^Ja-Jl 

olk^ ~k~- Jp 3>3l jTyc Wy~* >c 3y'b ^ 3/ Jp ^^JaJt i^loJl j . 

^ J\ Ulij^ ^ ^>-i iJ — c ^xiil <JL^« Jjlx«J Ji ^JL h j&\ k^JcJ>\ ^ . d ^Jl ^k- Jp 
i^J-jt> IJL^ j . Olk^l Jp aj y^Jl JUpVI J lJL>- JLili ajOJUI yi\ 

clil Ujj Oi jw [NPR] J^-^ . [RandT^i t J o^k^l 

<koi ^ ^ Jy^ a^J c ^JLliV 4-^*ULl oLJL-It JIj~*-1j ( T ) t ( \ ) oLJL-It 

Uaij . ^-j: ^Jai" V ^1 L-oi ja jl^ V i-xp »yL** ^j^- 

^ aajI^JI 3 ^3lj . oLJL-Ii 4P ^ -Lll ^ i y^b 4j*j\ j 3 ^k- Jp a— -U^ 

. oL-'l J y- aJUK' ojji Tractrix ^«^jyS"l^Jl ^Jj* 0j&> 3 




J\ 3 <X\j\ i/S\j jjkJl ob ^Oil >J| ^ ^ ^ ^ iill jll 5 ^Jl_, 

■ ( r — M 

t ^>f jU^I J ^Ja^JI ^ t Jl i^il ^ t ^1 ijS^I jlil ^ _^JlI 

y'lj-UJ i>Lil ( ^^Jip c*LSt\ji-\j ) JL-^ JU»^ U» IJu»[ AB and CD] 

1> 



V 3 [ PFG and PLG ] al Jo t ^>W-^ ^ • ^y?r j> [ L and F ] ^ ; J 

Cj±-i> yJr VM* iSj> j [ XNY ] 

^-UiVl^ j kULill Ujj^y^- UiL. *M A • Jit Xi'l ;Jl 5 >3l ^k- Jp £»l ^1 [PFL] 

Y S 




J^aJI Jl> I y>**>1 J* J ^^L. ^il Ji j . oLL*JJ wIj^I ^L-ljjJl yb 

* £ * 

^>^j ^ v^J^ ^ >0 JU ^aiLill oi> ^ii . SU^xJLJl j ^^JLJil S^J^ <UA*t^* ^ii 

-iuJl Jl N jl Ju^ jlj jbN jJUi ^ *h . JL~J! J oU^JUL JUJL1I ^ LU 
JixJL) j oJUJj>- ^JaiJ -UP SLbxJLJl J ^xJ *la>JJl oJlfc JLP j SU^xJLJI L^* Ijlj ^Jl 

^JjNl Jp jlT lil ajT La ilSLillj JUJI s & SU^JUL JUJL1I Oj^ Jii~- 

oAa J^j . \jJ\ SU^JUl Jp ^J^m J -utt :> jJL5t j^j J J»LLil LV ^ > iJlP o\ 

. IJL* vV^ 1 OUjLx^U vljJlJj J>JI J^-j . vV^ 1 5 ^ 

jl • JL-JI S-*-^! S^J^" ^ oU^JLJi OuL* Jp <-~>J)l\ A*j\za ^iid ^yiSj 



tr 



t oiwii ja ywJi j our ^ o^l. oi r ^- J, jj 

. LTL- 




it 



oUibdl oi* ^ J Godel J-L^ Cjj^j Cantor ^IT £ JjP - JLpI C~^L- Oij 
(^V 11 >J • J,lfl| ^1 ^ Jji JJ L&f (1 t/ J| J U>j 

If ^ i^ULl oU>Ljl J^I J Uk> oLip *JU cJLk oi* iLl^U Ju^it <jujUJ ^ui; ja 

Russell J^ljJ^Jly^ JLJ^jJl ^l-.JI cJ^JLiJl U^Oi oUiL^il J 

UU-j JIT ^1 ^ J *JL* jl . ( _ ^ AYY ) 

jVlj . 1^ £ ^AJI Jl^ JSO iii jU Ji J*L| IJuh jf oij . 

l^j < • *~*J jl*. tf-M y JIT U jU as J^U-I jtr ) 3 

Jf <p^ ^1 <JaiL> ^ <JU Jii SuiildJ oiAj . a^Jl} 

U^Lp a>.Ir[5j^ tsy* ji\ [p]c ***** ^ ^ [^ju J 

? Jp ^1 ip^l JSO U . /sl^U -up 

* * * 

. OlP yJ^\ jA *A~JU> J> yL^> J I ^UP J ji U ^.^..j ^1 ^UJ| £j ^1 Jp 

. liSUj ( Y ) Ja£ j> J^J obyill Jlj t ( ^ ) J*£ j* ti^j c*\* >LI 

/ [ « + 1 ] + °) 0^ J I ^^p J -J [n] (^) i^l ^ jl^ ^ 
f „] o ixi ^ j^- ol u V [)t >n ]o < ^ I *] (^) J^l ^ 

<>L> l>' ^"j ^ ^->>^ J oIp^^JU ^Idl ^->JI IJuk ^^^[n]^ Cr* J 5 ' jl 
i^iiUi- 0U { ja 3 . l^oij J I ^ Jjgj 01 U V oIp^I JT Oli 

Jl ^ cr 11 - Ml ±lA JiV w v iJLjb^ . ^ U ^ V oIp^I jr 

jp oljUllj i ( \ ) <^Jl1 jj/j i^ULl oljUlj 4 ( • ) iSj^\ il>f 

0^ OL^I cJk^ bli liSUj .. ( Y ) tfjsJU ja/l il>S(l ^p oljUII 

v-^V • •^b' u J;bJl o;yJJl J oljU Jl j>JtJ jl ^ ^ 

^jWJ ^ • I W #jLp Lfo v is1 U t i ijU L'b ^isl 

W i^U i LJIi v iTt lit • ijLJl c-JlT bjj . Ux^ ^Ji dilij 4 Ul v ^ 
t^yOJl f UkJl J Oo4 N ^Idl IJU . Ub cyiTt U ^b IJUj * Lib cyisl V 
OUjLJtj . ( (>) ^jaJLl J V* ^ ) ^ I W i i^UJU . L* ^-JLt 

to 



j, oljU j«. OttjU U» « W SjLp Ub U » i « UJIa W » 

j, iJ^, al >' ^p oljUJl jp OjLJl »A* . ( (X) tf^l j V' ^' ) 

. }\/\ jf- oljU <jJ >^ or 1 oUJLi' 

JJUJI Jl > . O^b > i.-wc-* ^JJI ^b i JsUsil Jic N V' ^! ' VV 

. ( \V\-\ _ Hi! )Leibniz| Jb»- jllSll ^Jlj ( WYV -SMI ) Nwton 
^1 Ml t i,UI w>bjl ^liU^Tl J ^oJ-l Jp Oj-Uau jj-^jl ^ p*^ J* 

^1 ^jULiJI v-JbLI 5^)1 0» ^ -Aui . ^.oJ-l Ji^D SilxJlj ^^Jl 

IJU» -fS, . Skill oJlA JCP UUi> (I til SJai 1^ ^ V"^ 1 

O £3 } HaZ iiyJ-l 0L>JI ^ ^ »i* ^Jto.j t ^ -^P JUTjU by ^ 

. S-A^-lj ijai JCP IopL> aJsu3 JT J-^P iL^> j>P 

: ( ^ t ^ _ ) s>Ji > iiyJ-i aJUi c **> ^> 

fj: if jc is irrational] . 
> =/W = (o if * is rational } ° n the > ml l ~ l > 1] " 

= ^ Ul il • ^ C&3 ' ^ J ^ > < ° - ^ ) 

. [^] - ^ ^ tyl x = 0] 

: JLP JU2;^1 vluJ^ ^JuyJ Ji jJJi C-U ^ j 

di ^ . [f(a)~\ ( 'p i^jL-Jj w U t approaches^] I ^ ^ ^ ^ 

lim yr^=yr«;. (V = (-) th^ 







f(x) = 



j x if x is irrational 1 
| if x is rational j 



= (^)j : ( o _ ^ ) 



: J^IT UOJI -UP <Jb S-lfJ J^JbU Uuydlj 

[ yfx; - b\ < e] 3 > ^ ( ^ 

c^Sf t [* = 0] yu* = ^ ^OJI ^p ^ ( o ^ ) JS^JI J ilull ^IJlj 
. Sa^^l obLdl j^i IJLaj [ 5 = e ] 3 ^L-J 6 jW^I i [ c > o] yU> < 3 



jJjJ j ^pJ t-i . oL>»i jJl J is-L-JJ Jil >l JT Jm* ,1 omjUJI .A* 

^J^.y^ij ^\ li* l^-^I ji>T j^lj J* Ji\ ji Ml i tfcto. fc-l-ll 
^1 Jp J-l^llj Jw»UJl Cauchy ^JiJl ^yill ^bjl £>j Jij . JJ»M 5->lo 

J^^i. jj±> JUa^l cJ^jJ Mengoli-Cauchy J. g Jy»*^ J* 1 ^ 7 (-*' 

oUL-ii j-u j >uJj ^ **r oij . j.f 3 ( >iai - >m ) 

^ J^(w> .Juyu vJ^J • O^jlc—. oULw Obl^ iija, 

S^J^I JljjJl J-f I <~»-J* f?-** J*-" 31 -? L ^ JI Darboux 

y.p Jy^W ^ >!l OS -Aij • JUrtf* f-V* J»Ui ^ «s* JO* Ip ^11 ( Bounded ) 

U L. ij» jy SjjJ^I ilJilt 01 ^Ul tfiJlj _ ( > <\> V _ > At T ) 

ipj-jf ^ i>!l .i* J* JUjVI fj+is-yjt cJlT >il Jaiij S/i!l »i* JUj J*l& 
i j» Jt. JUrtl f 0* .Ui j> jl^ V ^ U ^1 iJlJill jl ^ U»j . >-»3l Lf-Li* 

. v^Wl ila*S0 j^l JUi^l 3JU3I ^ [H,] t ^ Jj' ) ] & 

J, ^'^^ ( > ^ > — >AV« )Lebesgue *J ^yill ^bjl f U > <K . X f U J j 

. i^Jul5C- j^f jl JU;^I f AP j» oLV^ U ^Ij o«Ji JIjaU 

: jW y» [[a, A]] 



I 



1A 




*1 A 2 *3 



A J \ = <u 



lim 



5 L_r = ^-*(^)* / 



Ati -* > = 



A«r ; -» . = 1 



.2 



IS 



ojai ^ ji JLjJI JM* frUai jl ^ ja fr y>- j\ i^i^. ojai J*UaJ Oi J?UJi 
<*Jai ^-LLi 01 ^-LiLl yu 01 ^ aJI Jp j^Jr^J ^ UOj j . JjJl j y »Ld» ^y 

J> ^ JJl ^ ^11 ^ Li. 3 t o^ 01 ^ ( ^ ) ^aiJi J| ^ iLUi ^ 

Oy^-j J> u -1 ^ Olj 4 iiuy j ^ ^ 0^ 01 j^j jyJb- j a*JU> 

OlU^-j <uL> aJ^( Hyper cube) (( | ^UU Oij c a>C olJb^j A O^s Jl 

J aJUI i^U!! jlSo^i jh^s 0i Uajj aJ j*3 • J > ^ 1 0i 

• ^ y yw> W ^ ^ ^-u* (^) 

. yi** aJUU a* ^Laa (Y) 

• Jy^S^^ J^r^r^ ^r^r L$j^~i Jy^^* ir^y^r ^ ^LL. (i) 

^Li^. ^ siiiiT c ywiil c£ jLw oJ^lj Jp **y+f- ^Li* Oli a\*Ip Ajua, j 

VV^I ^-L^ 0i j*> LUj . J»UJ| ^ jjjbt* Jl^ N jl 4Si. J^P Jp 

yL* ^ J»LD1 ^ ap ^! Jf .^Uu 01 ^ j . yUJi y* jI^pVL iluLl J»UJ! ^ >> 3 jA\ 
. Y — O^SCj 01 _ Jl yL^. ^y wJi ^ J»UJI ap ^{Jla Oli jJUJU c y y> Y Ji 

»-AjjIaJ1 ^r* *j>^* J>i <u£Jj Lw ^^J yhj t <uJ J^lSj ol; yu ^ Vju j 

^y ( Uncountable ) j jJw jj- j^p U aJU »Jj UJ ^y? yu«J t OL ^riaJl j oUL~il j aJ jVl 
- — A ^ij*/ I J ^ yj ^ — A V aIIS o-^J aJIj . JUjVI r ap J,U; 

: OUj c-Aj yo 



y =fM = 



J 2 if x is irrational 1 
I if x is rational j 



a..,.^;> j>p 0^" u- t T = (u-)- 5 

4. : .,...^,i j^J ^- Uaj^p t yU^ 



^ V ^ ) J^JJIj Jiij [ T c * ] * ^ AjLa^* j^P illjjl oJUh 



Y 



2 




1 

—J — ' 






I I 





1 


2 


3 



: ( V - \ > jSLiJi 
[ft • ] Squill Jyi . = (k(-)i 

#/ Y ) _ J 2 ifx Is Irrational 1 «. . . 

' W " { if x is rational j 00 "» ,nterval [0 " 3 ^ 



/ 



/ L = (2 x 3) + (0 X 0) = 6. 



n = (> u x >.) + (r x X) 



[(0, <•]«>»>[> =JW = x] ^ = = ✓ ^ >^ 




X u* 



W =x on the interval [O.U.p * ^ = ( A " * > ^ 



UU * [£] ~ & J* [*] - ''r* |>] ^ ft* (V) 

[-]^ ji n^ii] ^ 



[h •] SjSiJl Jp f y = x ] — = o» SJWJ <J J,l& 
the Lebesgue integral for_y = x on [0, 1] 

( J_)( J_^L + ...+ j. + X + J_)- 



f -L + 2 + A + . . . + ^Ll\ ( i \ 

\2n In 2n + In J I 7 ) 



(0 - ^T) + ... + v + » + r + \) _ 



In 



1 (l+3 + 5+ -- -+(2/z- 1)). 



1 = _1 

Y 



f 

the Lebesgue integral is ^ 2 = i- = [ W • ] S^iJl J 
or 



J^j ol i ^ J Jl j J J-l^Jl ja 2LLLJI jl ^ . 



ol 



4 hi, it j j—Jjli 

J^-jj Cte*-^ ji*-** J\ ^J^- ^ J>\ UJaJ U-L* UU^ JU; (T) 

. Wjj L*;J* bop cijLw Oy^y Oi;*^ ji*-** <j\ ^j^r C-y'l (T) 
J**j}\ tfi jkdl J [ por^ J (dy SjUU JjuJI Jjj^ jjr (1) 

( Ua^ I ^j\j^> ) 

/ Ua^ / ) j^J jkdl j [ p or ^] (<SJ j! SjUU JjuJI J jj^ J jT (o) 

+ A + A + ^ + ^ 

y t \ r n r 



Jp l/l Lip «JLp Sufli oli j^" jl v^J 1 (JiiiJ ^£ ^J>-^ £^ (V) 

« i*>Wj » ^ (A) 

( ot-W^* ) f ( 1 ^W** ) ^>waJl ^IJpS/I 4P^ J>yu^\ » ) 
. ^ Jy^j y^ 1 Oyj * ^ ^*jLl JjU>- 



^1 ^ JMI ^ J^yJl _ - 



iljLJI ^ _ ^ ^ _ 



ov 



flush j O\ijo> {\J*l~>\ 



Using Learning and Instructional 
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^-Ul ^ jjiT ^l, Jij . oL^L >! JUi ^j-d SAM Li jS/l olikdl ^ ^ oUilJI 

o-* } oi^i* i-u ^ ^ j i uuit j pLcS\ j l yi jl-Ijj 

Jj»- isi^l 6^rj) <■ p-UJl j ' Os~f J^f-J' Ox Oli*Ax^Vl J^y lib* Jlj^ <J 

. # t ' 

. iilf ^ ii^U? Ujl^I i^ildil oL ^JaJ! ^ ^UJl ol ^ Jl ^ jl ^ 

<~ fW j£l oLLkl! A£ JiULi Ji^Sfl y Jpj . ^ JpUu 

^1 ap>x!I *}jLJ\ JlS^f fLJl ol> r io^i ^lJ jiJJZ Jp 5 jjuaJ . 

c fLuil a*-1> ^ oli^" ^1*11 owi^ j c jvJUll ^ jsiT J^l < ^lii j 

jL^I ^ (4*11 oi J-^iJl j ^wjOili sjujlLI oLLjaJ! j 4 Ji-Jl ^ J^iSfl 



If . iU^j . iU^j * ^L-jTifl t ill/* il»v» ^* 

jr ^.jjJ- i.jj^i J» Jr sJU W^v ^ ^' ^ r 1 *^ ^ ^ 

■ .<Tl ^dJ l^i Jp OL^LJI Jl ^3 >J • C^L^lJl JvV Z.Dienes ^3 JUpIj 

J jubyj 4 JiiUl ,JUs)l J i!b oUL^L D.Ausubei J<jji f«J Ji> . oL^JI 

bill V-li- 'l^W* j^J-l J flW ^ J** 4^ 

fli, 4 < cJUdLi i,bJl olijkJl V* J.Bruner yj^ f Uj . ^^UJ l^-tfT Jsfl ^ V-lj^l 
4 ^JUdJ ^JUJl alam-M j 4 pLcd! v-lJ iCi y Jy- / >5 5-ijdJ Si-Ji 

JJUJI J <Lp Jp ^ ifjA-ll Jl U Up fUj 4 ii >-!! oUl j3 B.F.Shhiner 

JiJl yi f JUi 4 J.Piaget ^Lrf u*" ^^-» ), ^'^ <^ r* J -^ JI lS^^--" ^3 



^ Jl i^ll jLi^S/l jJUij . Schemas . oUaJait ^3 } JUiNl ^ 



. 01^- ^ ^ f^Ji j 4 J* frjOi JJ j^Ul jlp v-lS^I o^aii! 
aJLU «aJ| ^ olU^ J ^ULl (1UII o! ^ ( Ji^ J^Soj U^U JikU 

. V*' «J ^ iJU^Ij iyiil Jv ^1 J j 4 U-l *LiVl ^ c Ua^ U Olj 4 Oj^l 

11 JJlij 4 ^Ul 0^1 j^j'jjf Jjijill JiWl lill ^ IJu j 

^-^p J <>^> ^Ijj oLLJl JJU il>/ j £A\ jl . o^U-JJ ^ J, SiiU JT J Jj^ 

jl 4 ( oU!l Jl i^yill O^ULI ^ ) jlyi^l J^l ^ 01 <u£^j 4 OJ^I 

Jl a^ULi Jb^fl j> Jal^ >^JI JjJJl 01 ( >3l oVULl Jl oU!l S^UJl ^ J^L^-J 

4 JUU j aJLaJ-I Jv 4* ydl 3JU- JlI ojjh J JUis^l ^Jk- ^ j Tnomaductuiely ^ j>$1\ *lt*Vl 

J-^dJl J j-tf f op i^-i ^ j 4 J^Vl J 4>*-x; ^-J ^iisi 01 ^-oL IJu* j 

J^ 1 rr^ ^ r^^J ur—^ J** ^ 3 • rr*** ^ u ^ jLI 

Cr^3 • J* J~*l! ^JJr^ 11 ^UJI Oliajail oLLjJI JJU iJL^y. J 

. j}\ ^Ull ^L^TI J IjjUj 4 SJb-l j Ui j sLiVl 

jl ^ ^!li!l jl 4 1^ Jl luUI j> JiJl ^li ^^Jil oLLJl iUy a^i 

^ v^Li oi* <jlJb J JiJaJl JUP Ollil j Ji^p^U iJUj . }g\ 

. ji^l JUi^Sfl iys-j J ^yill Ji ^UjSfl^JjU^ ^jitdl ^U)Sfl JUtSfl 

4 Olii Jl U ^1 fr U:Vl oui^a; Jp jijiU iJU- >l oIa J JUi^Sfl j^wajj 

J ^iJJ o^-Ui* ^j c Ua>- jLiP^fl J Iji^-U 01 j 4 ^U^- Jp t Lj oLi j 

JjLUlj JlyVl j~JC J i _^w» ^-1 ^Ily.V j i ^ J lj JUj 

> Ji^d! Sj^^l oMLLl ^ ^s mJ ; o'l^Vl ol>sL|_, t oLL*ll 



J^ JiyV JbJbJli Ji ^Sh ^1 Jpj c a^-^l ol* ^ ^> UWL^Ij l^yM J^-j) * ^ 

. ^> > JJ\J^\ [/\ Jp f u ui a~i^ >J» Jl 

jlp jbry uaJi oijjuiii ^ >^ ^ o-Lb j jui^i ■ 

,L^S0 J~JL~Jl v-Jy^ < olp^l ^li^ i ^j^j? c oL*/*U 

• Uiiill jr>r Jt Jp oLLJl ol* ^ Jp jtj>\j > ^ j&j t ^^Ji! 

> ^ L. I^Uj c ^ If ^ (I ^ j^b JN^Nl Jp 

Jl wr * ^«3i ^ v^V rr^ dJU > j J^Li J 1 ^ 1 y >J f 

^ j ; jjj> Jl* j uuyJ APL-^ J oi* ^ Ji Jlit^i £-k~o ^ ^ j • 

l^Sf o JJ? J&u J^J\ JJ v-JU . J^l j c Ol-Ux^ij 

JlitNl ji jJ^j ^1 ^LJp j\ a^^all oLLwJl i^ull *a* Jp jlki ^ij 

jr> > s^yr* oUuJ! jJaJ J o->^- ^ 0^" 6^ Jy. 

Jlii.Nl ^ o^UP ^llll JLW »JLA 4 ^NIj i yiiUl 

O^UU* c ,L^N! ,b o/aIUJi* J JlitN* . 3u^J» frLiNl £• >^ 

. J^J ^Jl^il J«r j c *LiSh ^ Uj-U. 



5^ j£\ OLUJI y> 

j SJbJLP >J Olp- j i>-l Jp jj^Li 0^^ f& . oIOj^I jl J-ii 1 

oLLp Jp \^y^i} c V^j^ v^JJi pJUil Jl c A^lj cJj J jUpNI 

jC^j t 4^1p ^jyj t oU^iaj ^^t; ji byf I j^i; — ^UiS * ^^^^ ftj&t 

OUydl ; yJij jjSU ji^ii y>- >1 «i* J» i O^^ 1 • .>J> 



. JiJl vsO" J oUUi o^LJlj uUw^ U**T JiJl yf\ ^-L 

y> o^SLJlj c JiJl v^>Jl J Cj\jJ-\j oUJl U^U ^ £jj j}\ y> ^U^l 

S-UJbU oULJl Jaii Jui^ \ JiJli . SJLOsU ol joLIj oUJl g;LJl JiJl S^Ul 

i^J Uajl t 

i«Jai jSl t ic.tfJl OUUI r lT j J} s >J S_ua*. oUL oUI ^ jJUJl 01 . u^u^i 

. *,p_^JlI icJLiJl oUUl jjSL-J icjoll oULJl t./ j ^..^.j Sjo.bU oULJl ^ 

^f£-J\ yi "bl jl . jjji yi jp yj; 5 ja *i. j,y ilu* ^-L Jp 

ilj^j . gjjl *oa y>l aJL* Jp jUaij . r Ull JiJl yi J f U J,U ^w«Jl jl^Llj ^11 j 
J*li- i-K-J-l ojJ-l . Jc J>yt jij JiJl yi| j ijjjLi Lijj 

al>Sll ^1 UiJl JUiVl i t J,\ ij iU±\ i>l>l_, c <^ J c l_iVl £. ^^^Ji JT 

Oiuu. . JiJJl Jap J jkdl >S ij^ f U ^ ^^jj JjUlj JpLiJl 

• o-^ 1 . 0» >JI Ol^- y j-b-j t JjU J jo, JiJl J M oi oLLuJJ jl Vf-L 
•j»>b-l ^oiwii! JiJl jsll 1,4^1^ jtii. ^Jl UwJl ^ } t jjl^Jl t ^Vl J.UI 
ovs^T j . oj^JIj v^Ux^'Vl ( _ s i r L* ^ jl jj^J i t ol >iJi 0^ 

SjOLl ( ) i-~J-l J«l_yJl »Aa 01 oiav . ^iJl ^1 ^1 Ojl yii 

. jiJi j^ji iyjSfi >i>i j^u r jii oi ^iiJ ob* iii sj^Ij jr 

oLkJl » *— j-JULl OLJUJI t oLJUJl JJ U i y>lj ^J-l ) i^^l J^| JLI 

Cj* f- 1 ^ 1 • '-^ ^-S" " j" *U j *Mi ^ u a-J* <■ W» ( oj >l 

J">U JpS/I UiJl o^LkJl J.yj *3jM j >j JT OjLio jtf, t ^1 ^ s> jvp Ji 
JljiM 5JU cJ^S/ ^ r ^ JU^\I ^^iJl p U ju, . ^Lb;^ 5 >Jl oi* 

iU> ^LUll AJljOii .cjf <^Jl1I xil )\ 0J . iiUl Jp-IJlL Uip oLLp . i^- 

V u^J Ssli-Jl v^i>Ji o£ «>l oUU-Jl 

^Ij Jp Oj-w U IjjiT i^yil oULJl iU r J jLSJl ^ ojoJU . Ub dUi J*i 

IT 



j^. l^t cJi^ oly- iJP JL* iLi ol~>L- j £• j^sll <i> ,_r»W W 

i^Ujl jx.^-Mi^i^ ' J *^ ^—j 3 

j^A\ i^-U- oi* oij i-^lijJl Oi*^ j^-jOi jJJl ^Ul sJuJl 

. Jj«Jl ij jjai £j \i..W i ^Ji t . mU 

J J( y .M Oli <^ SWB ji ji* J\ ,vLJl oujl ^ OIT lij 

J ff U» Jl^JI iH /" j. u J^J • iH ^ ^ ^ J 

. ijyf 0>*^ *W ^.jj^Jl 5JSJI s^Tl jdl U-up ^J ikiJl Jl fJi% 

^ "tf lJubj . toil IJuJ. 0U ^ j flp Iju. _> t *o > «Jl>- Os J>!l V^J* 11 

v-Tyj ) JO* ja* s-^V V^* ^ -^'j ' ^ > ^ J* J 

. UU- Oj^j Ob'l »^ ^U. ^ ( jw»tj U*>b>-1 utef-. 

c y jiiJt ^j-^ j*^' r> ' a-j^'j j 

;> J( UiJ( oUm-J* jW^I U v-^ 1 o* c>J • .lH ^ iA * J d ^ 

cs\is^> y j& i-jU MJ*> V^J * iJ -> lli, ^ J*~- ^ J ^ 

^ r J Ulk ^ i oLT /Jl j i oljlJ-lj c oljoill ^ JJJ ^j=d 0» v^-j 

Vr _^i • w>i» our J-Jb > o>JJ» o/i S\ 

^yj- ^JL ^ ^ Jl e U> JwJl Ult Jl >i J~ o* U J ^ V* ^ i51 



j-m J Uip yvu. jjl JlitVl J) ^JUll J^j ol ^ V j t J 

j <. JL. jJULl oLLJl il>/ j J -o^U> I j& 01 i ^Ul ^ ^oLJl 

(JLu OL**Jl ^1 JUju 01 j c aU^II aJUt J ^*AJbJJ o ^Uil 4JLSJI OljJLiJl 01 

oLUJl <U r J] I ^yU\ SopU, <kjj Jaja£ 01 j 1 3L- jJULl oLL^U <~*L. 

oljOi 0j>^ 0^1 jiV (H-ojJb" ^ ^Ul Ji ^:>LJ1 UuJl J cy^UJl 01 
*-*jJ±\ oLL*Jl . S:> >i oLLJl <U r ji^Jo ^ lijb- UJt^It JL-jJULI oLLJl 

JUl/ih ^ t>*J . ^ LtJl O^^j: Silp l^Jp jJUaJ U ^jj ^jJI j c jlpI y Oj-V^o j ^ 

^1 jp aoUpVi <u >i ^^u» ju ija ^ j . ^i^vi jUi;Vi ;llp j*>u 

p 01 <Jp jLSJJ jJ-j Uj . t\j ^pj c j\5TlJL* j c ft L> j-^JJ IjJUa* j c yJL^j 
• cM r*^ ^ 0* ^1 ^ J» £jfj 

^U* Jj-ij 0^^ t jJLJlI aUL- Jp JaJu JLu* ^? J j-i OjJb y„V JL^^Ui fr V 
t ^l^Vlit ^ ^ jjLlj jl OjOixiu V ^li JUL j . l^i j [*j^J- frj-ti S-b-b- 
^ li /J\ ^ ^ JL.i jL^Ii jjull -u^U yb oJi ^ lijl ^ JLJijL^II ^juJI 01 -uLi*. 

oLLjJI cy^At ^U- Jj . JUll ^ lij! aJjpt '^y^r <^-i!l J jjJl 

. S^\A^9 4< .ftTM.,* 

j oIp^>^L! ^-jjj ^ji; Oi j . Aj-^-jJl ^r^j c5^>^! i* 1 ^ «^ Jr\ ^Uii 

oL>vh1 ^1 J I yS \ ^j>^\ j <rzJ^\ s-*^" ^ v-f- 3 <• j^l- J*>U ^ uULj! 
^^UaJl ja -bop 01 a-JLll j ^1 ^ ol y^j . SjlojM ^jbUil j fr ^LH ^jJJ 

of <iilopVl a- jail J a^jlII 0J . LjJb l^U. j i^jai JlSLiSO £oU fr Lj Jl 0^b4 



<ij jU> L^Ijl^u-1j ^aUII apLm» iL- j-Jil oLLjJI ty^t 01 ja ^ J\j j 



aw»LJI O^Ail ^ N ( ^\ V ^J| ^JUll J ) ^^J! ^ 1^ ol J* 

^ ^ ^ ^ If j . ^bULl oNjl^t ^\ Uii^ Wj 

^ — >o ^To^j 'a^tIj ^jj. ^ oli oLbyu 4pL^> Jp ^li ^lili ^jjj 

jii^) L^L. > ol>xl JljJl j c v-Liil Jt. JlI jew j c a^Ij 01 



^- uJ1 ^ r ^ j . ^li o^^ jjJJi ^ j& i^ji ^ 0(j lp 

. ijjL^i OpI^ Uij (Vs,y's,<Ts, and b's ] ^ t t t ^ t ^ 

Ob OU-lj (^'UaPj J^P v"Ak)1 OLU^-I J^Jj c Jiall ^1 J^l^ 

^UpSfl JlitSh <: ga^ ^1 v>L ^Jl o^^Jiil ^1 y? ^ jli JUL j . a^L; ^J, 
^ J^p 0U IIa . v-L as ^ITjJI oL>^.j 

Jojo *JUj . <Lai Jp J ^ -L^Jj L^L ^Jai u>yc ^JLSl (JUll ^P 

^J^" J ^ ^ Olivia; jP /Si jJUd *1opLw" u> J-^iiil lift ^ J ^1^1 



in 



5 JLn* UIp JUpL ^LaIi j a, y^> fr lTj> ^^UaJl /si o^l^j jlj : JlhLUI ^ L. 

C~~w Oij , iijci ipyi* Uip J uJijw? jl Sy J»li LjTj *\ 

^ Ul *opLJ jl^,L, ^^Jl ^ j < c 1TjUU J,l y I Ju* ^ ^ ^UJ o^L^Vl 

jli c ^ Cj\Jl£ C ^J\ j ^ y^il ^L^TI Jp ^li ^ IjuJ; J\ jbt Uju* 
a^p Uy: J L^i^ UiJl ol j-UJl ^ ^1 juju: Jp l^li d jSi Js i^JulJ iS ^Jd\ Ju^Vl 
^jP J ^JJl jJJlI j*. . olj-Ull vilL" owJ ajaJtjT Lc JJ? c vJUail IJUb 

jl UiP O^i^JJ Jaii o^li. OlUiU oJUb Oj^J jl t ^^iJi (jLs^Vi oL.a> ^-Ln 

JSO oliil 5^ j,^; Jp Jlo ^1- ^ J j ^ ol jwLdi ^,^0^^ . ol^l^i! oJub 
> >. jt . o> JT ^1 5Ji>Jl ^Jhl ^il j iJyj 01 ^ JT Jp , Ult 

01 a^^* > j! JUil ^ ^^JUli ^ _ jp dj j^\ 

oli 31^ ib-j J jw, ^ (JUil .^^o j .Pi jj| J| J Jy Lu, ^JUI 

(^Ai oULJ ^Ai; 01 oL^LJI ^ JT Jp ^ 5^ j SJb'li 

dj^i J JT Jp ^ Ji^S/l y Jpjj 4 ^ ^L^Vlj oUL ^1 jJUs! ^^UJI 

. j^Ul ^-Ul ^ jjiT sLaft jLcj 

Uu^j Jp cJydl J.UJI JJ>3 jUo^i ^ f Uk^L Uj^Llir i^las- J _ fr lTJJl 

o^ui y^i^ iblr f o^I ^iji _ fr trjLJi . ^ jj 

nv 



jUxLij . J iJLUii oUL*Ji ja iii 4 Operations oUL*)l y* ol jycdi 

j Products £^>Jt j <JL=U Sillt oUua* J t Contents Ol.y*M y* jlill 

^-bJt j t ^ ^Aiii j t ytli j t ^Jdi I^JLp jIW i-JLip oLLp ^ r ->- Jp j ^aL>- <J» j*> 
j oULJi frlpJUL^-ij t JJUit J oLO Jp Sj-Uil y* ^TJdl . ^JL^LJi ^-bJl j JjtfcJl 

Jl^Lii ilij^i Jp 5jJuii ^ u ytllj . jy^ ijUui^l J <>jy^\ oUUI frlpJ^lj t JaJI 
(Jliuiij t flSU-l J-**J oULJl J-JciJ Jp ijJuJl y* yLJl j . oULJl oliLJl *p yi* 
Jliuilj oLlLJi I^ma Aii Jl>-1 Jp djJuJl y* JjliJl ^-l^Jl . oljl y Jl J ^ Jl j t ^jlsJ 
Ajjl£o^! SjJuil y* ^jlpLJI ^-Ul . dlLuc* oLiLj Jp <>\>*^\ jl t i! jJL« <JULi 

jjl i^JUaJl Oj . j*- j y £*jUI Oi dJuJL>- Sj^* j oliaic* oLiLj 4j jj Jp 

gj- J^flij ^ JJi JiJaJl j . tf^Tli f JL^L-o r • jP jLj U.UP J_ I jy ^-f. 

. *>-j.i oliliil j Oljy JlI jU.^ai^< J iiakiM oliliilj oljy yi 

. (^JlpLJI ^-bJi J <L*U SjJLi l^ip j. ) j 

Oij . pJUJi J ^ y^l ^ £j yt A^jjt Jp frlTiJi ^i 5 ' y J ^jy^- 

USLtJl oLy^l A-T^Uij t 4 ^jllj t USLiJi oLy^l -uLcll ft LiSll > jlkt 

^ ^ oLjy^l . liSoh j t ibl^il ^ ^iaiil j t oUSUl j t oltidl Jl* j Jl^LM ^ 

f ji; Ujup aJUp ^ jJ\ j\&Sl\ j oLJl^JI diL" jJUiii aj ^JJl oIj . ^ i-L-J 
^Ul J ja* J I oUiT ^ ^Ij t ^y^j tu/-^ eT^J J 4 5 • 

^i t ^-Ui ^ obu^-^ij ^ jjuiii ^r^ui oii>*M . y y i^pi^ j^p 

JlSLi^l 01 . ji^fl ^Ul jUilj c v^jJI ^Lp J ^Ul JJLU, ^1 iii>Jl 

vy^lij old&lj i ( j r Ji ) c/^l j 4 ( JlSLi^fl ) iL-^JLLl ^Jl j 

• J W^j-^ (^J* ^jlj" ( oLTjJLJI ) ^-Ul JUilj t ( oLj^JJi ) 

1A 



Jp 0^ ^ ol-Ty J J,i£s, J^iJlj oU^Jl LT^p J ^ J^lj 
jUpVI is J oli**P ^ tfjLJl r -LPj i^jUJl . ah ^ {fj.j ^iLi ji^l iPj-^j 

* 



J*i . jjly Ai^D^ t oL^ iujSflj t oLUp ^^JU ;l£JlI oLLi>Jl 0*1 ^ ^sJ 

^1 ^ J & Jjyil blo^l Wil ^/J ^ ^uT t OL^^ 



^li^u _ r < v = 

(Jai — t 

— n 



Y 

r 
t 

o 



1\ 



. /Ju j .B-JJI C iy v^V J* ^ U ° ! N i ' ^ r 1 ^ 1 obljj ^i 

^l, jjj^ V* J ^ ^ oljAiJI ^ U ^ 01 

o^ui i^-jJi jJi ff^h ' ' ' ^ ^ • ^ 

J t b Jp jili > vJUaJl ^UJCP. UiJI OljAiU M' ^ oiaiy 

^ ^ ) UiJl ^bljus-^l ^ cS> ^ v-^ 1 ' 

^.jai oL> Jp Ju*jJl ^Jks Jii, . i-J^M S&iil ^ J*<S( obUc-Nl 

SopL-^ villi • sjli» JS' J v*UU oljO-K .A* ^Lij Jp .J^dl ja UU ji ijl^l 

aW* ju^yj os*. ^ cH> jj^ 1 ^ ^ c^^- 
jp ^-aui jlpL-4 j t ,judU uji u *fiti\ r^- & ^ $ i> ' 

jr j ^y * cr» JV ( o* A ^ ^ 01 ^ 

^Wjui-J jwij t c^yNl asJ* ^ j>- rr^ ^ ( c^. 1 

j^juj . ^ j jr Jp ai«!i ' ^ v-^- c/ r 1 -^ 

.(Postbaccalaureate. bj^^ 1 -W^ t 

J c iy> ^ Jji ^ ^ ^ ° l 

Tl, e Structure of Intellect Jfcll Mary Meeker (i^)^tf> ^ ^* cTiJ-^ 1 

, j^jjj ^ui oiji^i e j j ' ^ j ^ ^ jap >Ip jr ^ni* j ^ 
jr f xs j\ • c^Vl >^ J ^ ^ c^J 

. .iw ,»opi ^ >V>/^ fij ^ 6- / ^ ^ ^ ^ 



. SJL^j <£» J-iit ^IopI jjT Ijl^I j jjj£ . £■! J^I 

J*-l ^ail jUi IaJj}\ Aj^poJl <uA*il j . 6Jo j <S <5 J* J j^jC j^-^Jl 

. yll jJUxll uu&j ji; jl *>U* j^jC ij J Jail p+6.~«gJ 

Ul^oj Ja-Jy. (Uidl J»lilj 4 U jJLj JJLj jl ^tl J a^jU- o^jj ^ ^ISLJl J^U:l 01 

Jjs-jaJj jl^N Ja~-^S~ oL^Uyll A--iU- jj--ijyJl f Jbkl~*l Oj j . oL->Ij ^Jl ^jJjj 

of v-*^ 1 ' **U- (JUdJ v\fl» J»lA» j i (JU=H J...L.t1 J >l Jl^\ Ji 

. oU J U^U\ Jl j/y j}\ 5 ynJJ > ^ 5 ^Lil JUL" ^ 

> Jp o^lj t ,U^^I Jp 5^1^ t jJUJ! ^1 jUiJ ^ SjiiSOl S^Lil > olj«U ^ 
iiJb- oJi^i . oL^U^Jl Jju oL^U ^Jl J ^jL^-^l J^l jj-l JUL" ^ v^U^l! jfLLU 
v^ 



j^tjlj ^^JaJl jl ^ ^1 ol>^lj oLJLJl JJLL- ^ wLjl ol^lj 
jl c oLJUJl j JpljiJl ja oIp j-^f <L*-I^ oljLfll j> -bJL^ . ii:>j 

^ yll a^Li J\ CjI jLfll jv j^j Algorthms <^jj\ jIUj i-J ^ <pyb> ^la>- ija*-^ 

. Aj y^jJl ^ jj» j t j^j— £)l £fr j il ^iall — all ^ iL-jOil J ^-Ul jjao l f Ul i jl 

jt ft Li^l ja uU^i oUWiJlj ObU^l jI^Ij i Uj^ll t U jj ^ >Jy j 

* * * 

^LpUjU ik^S/lj t ij^Jl Jp ajL&Ij t J~*Jl cJ^Uw? Jt» i^jUllj ^jjJd\ ja kkh£\ 
4jL OjLfil ^ ^P i^JfcjjUjlC L* JLp L« o ^ I y£s oi ^^UaJl jl j . ^>UWl j 

j...k> jj^t ^ jl t SjLfll *Jjb lh:T o^-ill ^ aa1i£ IpI yl J>- jj ^ ^JLlij 4-*JL- 

. 4P yiA y j fl jt$il 

L. ^J^j ^IJb-S/lj c frLiS/l Ju^aJ ^Ul 5;/ 5 yb oL^L. J\ j ^^iilj 
c OU^I jyjj . 5:/ 5 ^ji) C~ J jl jCjJ ^IJb-S/lj *LiSfl CJlT bj 

j i ^iaiJ! (^Ju^jj t ^^j^llj i il.ltllj t ^jL-jJI f*XPj t l£ jL-jJl j t aJj^U oIp j 

. Oliiill ^p j Oliiill ^ aJ^ 

t oliHl ^ olpj^f Jl <, fr LiVl Jl^" IjJLo jt ^.^^ • .r' 1 ^ 1 a^^OlI > 
01 ^jjJir dj^j Ji jU-^Jl JlikV! ^ JJLii Jl ^\ Jp Jt >l jl 4 y I jail jl 
^ J ji^J* ^jyl* I* Je> ^ . iUill 

•^Uj . <^ri*ii y^vij y^Sli ov iLuii je> ^p r ^jL! i^ruii iit-Vij a^^i ^ 

2> bj-b I ^JUUi, jl 1 3ji jl i^U l^^Uil oLJLJl iU^ j fj* jiiJl yw^Vl JlitVl j-L^L. 

'^r j y ^ f-^ 11 o*>u?i 

. ^^iJJ A-^Uil <b.Vlj *Jb.l jw Jyi> jl Jp dpH L-^p 

ij jl jj ji\«jL> 1>*JL>-1 J (^jLw 1^1 jlilill (Jjliaij OljLJl ^ j . OL* ^ail jw 
uyd^iJl ^ ^. ^ jLw h JJLiLl J Jj\ g jA t ^Vl JJLtll J (^yUau 

•i> otf^pj oLi *jlp jil-ull ji-i* JT j^-^j j . tc^^LUJ 511*1 ^Vl 



VY 



c vLiiil f ^ e>^, ji Jp y^l oLiliLl ^ Jjj, ^ _ oU_^ill 

. C. Harris ^>jH. Klausmeier ju? p£ tjJ >. ^JUl ^^A\ 
cr 11 i-jUii ^ Jl ^ Ixiu ^1 Jp,, 4 jjuj, ^ ^ ^ 

. ^~ji ^ u^jij 4 oU ^i ^ ou/, ^ o^- 

oUo^l ^ ij_U j* lUl ( *LiVl jl ) oljjill ^ ^Ui JtC o^lj J^j 

• j j f ^ g Jf 

Uildl,, ^1 ^t-rvi c ^1 *IU^VI oLLp J^U ^ TjULI ^ ^ 

U ^ oi Ulkll O^j . j, 3 sS\ } 4 aSLiil J^ oUJ ^1 r lj^ b 4 ^LJ-I 
^ j L*ill ^ c LUl j ^Ul oU^ill ^ys .jJLL? j ^ U.up 

J ol>l fois . U>LJI ol>l ^ ^ J«ill ^^ii Jp V oi pJUJi 

j& L^fj . ^ a Lil Jl ^Lillj oljL,il J] , il^l jJliLl ^ ^ v 

jl ) ^ jc^ Ji t ^ J^^L, ^ ^ ^ L j, o| ^ L) ( ^ ^ ) 

jr ^ » c-,lyT it.ru u^ ji ^aJi ^Jiy^ . ^ jj ^ 
j*±i[5x* + 3x + 4 = o]>^ = t + j. T + o Uli)l ^^aJl ^ ^Ull J j^S 
Cs^-J ~**J^ ^ ( '**j>j ) JLfeil ^k-i ^JUI ^^JJIj . U r ^il l.ly .) 

^ Lu. ^1 Ulill i^jaJl H^i JUUj . u ia^ ^ Jj Ji j*.] aLisJij 

• ir" #0*- c_J 

> Jllj^ iJapLJ y^^llj jL^Vl J> oi oU>M U^T ^Up 

Oi*U ^Ti; ai oliji J L. JT_, . L^jOi; f ^Lil_, oU*ill ^ V ^JJ| 

. oljU>-Vl J ^ ^ , OUjJl J Su-Asll ^jULi j oU^^UJ ^ Ojx 4 olijklJ 



VT 



U I Ju» 01 V\ (JUsll ^ j£i joy Subterfuge ^ a* J 

y* jiu^r v^* 51 k^W^ *o> l. u-ij^ ^r^ 1 r>- ^-^ 

j> yy^i .a* j* jitij . «*i=> j>>i s-J j j ^ ^ sj^i -wAi 

t V^W 1 ^yJl c$ ttbe Jl jj* Uj ( Ijji* ) pUl (Oi Uo^i 

S_L* y» j»Ldl 01 ^yJu . jo^l V *JJI jp ttk* ii> iljA, LCj sJU, J 3 

^ lili tfayiJl iiljiVl vlJ^j . ^J»JI uiyJ V iljAi ^ 5J<>JI 

^^■V ^» u<>J» *i> ' 

ij^ \t\y. -J 01 U Jl >U J,U >j c jJi > pJ-aJlj ^uji JS^I li* 

y* t s^i y* t U-bLi 5jL>- j J* J^-J-i y» c v 1 *^^ 1 j> ' J^ 1 jj^'j 
y y«-^L. ji> ^ V^^J 1 uL. y*ii Jb-^ j t ^-i^ii ixli y" t 

J^- oi Ajij I (TJii- JJ i5 y-Jl j! i oU y*i( -ujJ ^-J L. Ua^-i 01 ^-Li 
ijjLi. ^^aJi v- ..7^ oi . i^iL. jJl! jcjoi o~ •Jy_J( ji iyiii oUy*li 
yb c Lll ^ ^iJl ^^Jl j . (JUJJ ji/Jl j> jm . fix j\ J* 01 t ia,^ 
it US' Uj jy^iJl tjoll ol j 5 jTUJl . • jTliJl 0l*y Ji^- ji <oi <L> j*Jl Owj ' • 

Oli jt ^ ^-LJI jJm* ^yLi-, 01 j^c j . ja ijy^i lj* J OUUJ ijjOit 



VI 



Jp Jli* *JLjkj . oxf 3yi jj-^aiJ! ^Jdl ol: ^ ^Tb J olUl ^ *JLajL> 

(•lijt 4ju«« ^L* yJL" pi j J! JaJl Jp LJ jJLi y> j jy^aiJ! ^Jd! Oli 3 ^TUJ! J^p ^LS" 
^/a^-i ^ * (J J\ OL~Jj t pi i-JiaJ J jjLLJI ^ y flj b| <LU JlyJ U jTiij 

. LiilC Jp U 

j-tf c Uja-u jiPj t o JlL aJLo jiP OUUI ^U- ^1 aJLp j . 3 ^SlAJl J l^i j£ 
l^j t viiJi JLp 5 I^pW- j&c V ^1 Ji, * yk. OUL . ^-i^L 

^yJt ikiJi t J^tNl Jp JaJy. jJU ^ J ^^a^lJlJI 0^ I.JLP ^JJS JL» « jiiJ > 
» jLtju-Vl Ji* i-^l>. li^l* jl jS J <j oULj j . l^W^ jlT 

v-ULU . i^iJl oli^l J ^ Up jftfiS^ Ijgu; Jii j£i J 1^1 ^ j t J^l ^ 
JJutJl »A>j Jul jaill oJla JNI ^ULI y ^j^l ol JV! 

JLP OUUI j t a ^TliJl OL.^T A^l j ol^iil j i-JUll oUUl dy*z j t i-jT Jl! 

j> Ol j^jT ^-Ul JLP IJLSiu jtf^l j j\ jJi\ oV^f (J^sJ* 5JLp £wa*j . ^iiJ! 

i^P Ji ^ ji\ J Jb ? JU iL£^ I^JUsi ol u*AU! JIT liij . 

C p^^AP J t U^^jl^j < <AJ ^L; Jp J\ Jo*% Uj^ 

al* J^U (.JOJ! J u^UJ^ 5'jlpLJl j . 1^1 ^UL! jlp ^>yi\ jJbLl -u^jjly- j^c->uwj 
JA sJlk JT JL ^1 jJUll ^ c ^^il ^JbL! ^ J J^!>! 

JS^J 1 J ^i^ 1 ^ jP 0*>^* frliapL OpL-jj t 3^ 3 >^ oUJxJl ^LjL Vli^ 

. JUI r ^J! J ^ jL^l ftUapL 

kLT^l pjrf - ^LiVl (JUJ! ) l^ljjb r lij ^U- ^1 pJUiU ijyi kUNl OJ 

-j,^ Ai> ^ jJUJ! _ JJLJI pLdJ _4,U^!j jail 

lt*^' • Ji ^ f^" ( > r 1 ^ — upuJI r 1 * 5 — (v*^ 



vo 



^ ajjilt dblyU jjfe-i oij . »> > jt .> ^LiVl (Jtfll Jj£ 

jl* j . ^pLfr *L*> *Lit U iopU gjtf V-j^i ^ C 1 ^" ^ ^ 

•jLJI > OljoU j> '^y^S.. Ijy S^UH i-jAll *s»»X j Vr-J' 

Jit. ^ . -U>M jjiil ^ -On j< dff* ifill ,JUil J v'-^j 

oL^^JI i^\j3 '» j**- J (JUH ja M oUi^^il ^ JJi t-^jr J*j • Oi*^ 1 

^JlWl vpj r Ju" ji UU-i jSlc juw jjiu J>j- ji\ iJUi oljsili Oli t tJjLi^ ^ 

. Lf-ojJi ,^11 «ai (J-si 



v-lkij . ^ U.up iT >l ^Lai ^ ^ i^vi j ^JiJi JSUl 

Ji tfMijiU U ^ il^Vl _ >l ^ jj . ^Uu-Vl^ ^ ^.L. iL-jj 

ijj-t ji i»i ^ ir jr jj . ^ 5AJUu j> ^ 

. jUmJI JUJ*Vl j ^U! a* c^Jl il^Vl _ jjtll ^ 5lt.i ^ 

•JL-Vlj t o-ljj-lj ^UJ ^UlI 6 U-Sfl ^Ti ,jUi . ^^Vl oLT/Jl j^^ 

_ jd\ ^ ik*\ ^ «fcr U^\ 3 , ^L^-l ^ ^ ±± y 

l^iU U-poj i>^^J| iU^-Vl ji ^ } 4 iJUJl JuAl ftlys-J 

: JJLJI ^ci\ 

^ - ^ t> <>* ^ ^ > ^ c 1 ^ ^"i ->* cM-^' r^ 1 

oli^-i uj ^ ji ^ iu^vi _ j^i ^ ji ^ • 1>- 
y^i > JUiVi ou,b- j-JL-ji jjuji ji >4 * jgii! > jl sjkij 

iU^Vl _ ^11 UiiUl JUiVl oUb- ^yJJi jlU. ji_, 4 il^u-Vl _ jfijl 

J>j*j 4 ijlw J^-j (yl^, J,,^ . ^JUlU J-^L> J^T jsjb- ^1 

O* J j*i . J-l-Jl ^ ili-T ^ ^L. t ^ 4 ^Uj ,JU 4 

(f* ^ >' 4>* <>- 4/»< 5«W}ft - jatll ^> J. ,,1.,.-, ^ ji jil^l 

J i.yjx. Jj ^ ^u- ji j_^_ ji r u i uJ J^LJI ( JUi)l ^ oi>i^j 

vJUJl ^ ^ ji ^ jjlj, ^^j, jii 4 JT pJLj r - IMi . J...1 

4-.UI J*S* . J_L-dJ oj«>Ul il^Vl _ ^1 JUiV j^^Ji ff bJl e U 

3L-L- ^ . VJ U^ e bJ J oURl JLLii ji 4 J-JLJI ^JUJl ^ J t ^ 



W 



<JU J ^U«3I jt «,>JI j, J>ji-\ OU -U~ JiPj >u- wik, J-i-J» r^ 1 
. _ ^ JUl -ULljVl ip^V lk-p l> Ai J-J-J» (J-Jt J 

. ^ ^ J^y J* .jjoiij . ^ J* ^ 

jj, <i*Ji ,JU; oa-*^ J**-l ^ ^ ^ ir" cHj 
^ jjlj ^ jUi ^*WJ jfc M : . J-J-JI (J-Mj * ^ 

^ji ^ oi cjkw ^ c*jJi vJiwu . i.^Vij 3*J» r 1 *' 

^ j£c : gu . <L...L.H J cAU-jMl ^ jJU: Ji J* I - 'ir* J* 

oLTjLJl pPJij ^ ik-l* J-^ 1 r^J ' & ' M ^ 

SW-H ,JU5 ^ ^ J^>. V^ 1 f'-^-l J*^u> • 

_ j^j t <^5U^ L. ^ ^ V S*l*s-1 - J- 1 -" ^'J ' U f ^ 

a-* f iJ^l s^JM cMi c5>JJi J^-j^» ^ J* o*-y» r 1 ^ • ^ u " 1 
u i^Uj . ^ jt * v*- ji * M o/i oi J\ 3 J- - 

j^j j^iM oi>Ji 0j> uij >N ,0^ ^ >sj ^ ja* J oi>iJi ^ 

5U-lj, *Jbo- [y]^ SjiiUl UiJl S>JJI U r -^-. oi JbU J«i • 



o^ij J\ 3 > J^b ^UJI ja {jc*j+* j±\ \£ J3 [ y =fix)*} 

OULJI y^Jji f JL*s_J U S^U ^Jl /UsJl 5>i . <i /ill » >JJI t Jlsll J_- J*i 

c ^ufrj t j^-ij t ^» 1 J « My Dear Aunt Sally ^ ^cU J ^— ^ a-jL-J-I 
yuiJI Jt. <L> 5i>J ^Jtt /'iJ ilUiJI 4*>Jl cAJfeOW, O ^>JI . C >J f 

f *ldl Jp J/fl JkJi 1m>J$\ 

U ityti\ oltLJj^J Jp JUjuLI -olx&lj ^LLbLl juao j ( owr*^ 

4 jJUJ4 ^ jwdl Jp ^*>UaJl ( ^-JtJj olw?L> J\ j *i yili oLUlJj^J 8 3 jo^i o^y jl 

JJJ^ fl j^Ij j . y Jau—^S' ^l-U^-J Jji ^/^^ oULaJI j 

ja ULuiiU A^bdi ^JUili ^iy I ^ ^y JT Jl cJi>-^ J^J U j 

-u^Li ft L^Sfi *5ij^ J\ J^^UI jk ( ) iUUit pJLJ jilj?! j,> ^ ^JUsll J[ 
^ Jl ^ ^yiJ j . jaljJl^ t ^ >ll jil^l — jili 5 ! ja jUy iJU ^ . o^UJl ^ 

^ j . T ^JUli ^ j jl^O j J T jy> ^yv \ iJUil »JI j^J Jp Lj-U jywaJl JiW! 

t <JbLl oi* J ^ ) iJlj^ JiWI pJUs* — j&\ ja 5i_L- J^U 

^ sL* ^ li* jc*i 3 . T ^Juil ^Ll jSLiJI ^ ( o^l f ^il 1 o^l • 

4 T i W • ^I^P^l iJjOi Jl ^ Jl W3 CJ^ll J JiU! ^ j . T iJUJl *5j0i Jl JuUaU 
fy JiWl J^-u Jl ^Swj . }J*A\ J^^JJ ^li* ^ IJUb j ^jC J|j ^ 4 A t V i '\ i i t 

JIT lijj . A t Y jy jsJ?l J i yw» <^l^ ^5 JiWl ^ JU I*. Jb^l ^ ^» oli ^OP^l 



jb- j 3JLp JT J**j»3 a£*J t aJt*ll ^ <Uf ^Jl J^-MJl ^ Jf JJ j> jjjj oi JM\ 

43l» t jUpS/I jyjj frLcSl V*L> <^*P • >^ <- jAp Jf r** -1 ^ 1 ^ 

■ 3lJLpfsll >JC ouf ^UJ 0j& 

oJufc c~»jJ! J Ley t J^^LJ! *py> oljjli OjJUi ^^UJl Jl j 

. J^Ldt j ft UkNl j t (tf ~<cJ1 ^ j a-usll jali*! Ji> jp j^JUdLJ 3:a*i* yt^ _ LL* 
J-JLjaj j :> jAa ^aw? J 4JUajull ^U^Ll J-Ul ja ip y>£- ^JuivaJ jjxdl J~* y> p**^ 1 ^1 

jonsii y_u>i 5^yw» o^ij ur j^*>ui -uUJi aijUTj. y^J\\ & <uuii j y^ J 

Jb^ Jp ^l^lj >LJI &\*\ ^\ > . Jlill Jw J«i . J-^J* 0* 

■ y^ ^ >^ J ^ r 1 -^ ^ y*^ * ^ J*^ ^ ^* 

^jjb- oli dJJi £*j t ^-di ^^-j oLUo-^ Js-U J! j£jc j . aLJS 

^ ^1 ^v^waJi oLbs^-Nl Jjji o! j£s ( ^a; jjjj ^ ) iiU-U oLU^Nl 

^ jUp^ J J^i: J\ fl»Ji I 3JU->\ 4,J^I ^ IxiJ jiSll pi-JI ^ ^ jaSfl 

OW ^-^^ oL*ji*il ^ * J0 - J ^ 1 oL*^L*il J^^" ^jj * J*-^ 

0^ 01 j^jCj . ^ jtfl 5JbJiA.i oLU^-N! ^ju <IpUj LfJU; jJl oLU^^I 
^1 J l^UT ^ \ ji\ t v-Jyil > ^1 ^ V~JL J^laJl 
^a-^ 4 , yJl 4jI^S"j as.^ y -Up ^LJl 

V-Jyll oUI^Jl ^yax, J ^3^r-3 ^LUSOl ja d^^: 

^JUJI ^ L.JUP jJr\ pi*; J O^S^* J>-Ud» j ^^idl U-Ip 0» . J>-^ 

jj^Jl ja Ul y\ ^jU^ Olyi J *)Ui ji\ jf\ >ll ^ bop 

j> Ja..— r 1 ^> J^" H^^ 1 J> J&J * JJ^ J cT^* y^ <! j^"' 

f J • ^ O^SLiil ^lylj J>J1 jp Jy>: (j^Jl aA^j 4ij> JT ^jJJ U^p jyui f^y 

O^SOII ^y Ukii U y JyuJ\ ja JT ^ jlUl 0IT L» oA^ j Ol jLl^i A^I ^yi diii 



A* 



. Aj^oU ^ <a1s3C Ulyl ja.,..-.T iijL< J 

j i > ^ jJUJl y> ^Ull ^ jli JUil jl^I 3 & 3 \ J^iT dAJb^l 3 \ *U/ih 

V^UU ^U^-Nlj iT^ll L^Lai- Uij Olii J[ ftLiSli j^ai c^ill pLJ 

_ ^ blsjf S^Sb pJU; 0^; 01 j^c S y 'b ^L^l 

01 dJUi> o~ v^ 3 ^ J • ^J^ 1 j 1 v*^ 1 ^ 3 ' L"b oJ yj ^Us^-l 

o» Uj» j^ii . oiiHij oUi >^ *\S\ 3 j\ 3 Ji\ jv \ 3} s o» v^W 1 r 1 ^- 

^Jl SjJuaJl oJUJbr j ^ ^jI* OjOaJI o ijh j . d * y$JL» \ y * .-'^ Ji dyy^H 

pi ^.U- N 0U U fj*il i^^Ji ^ ^ Uo^i . <s y-Sl ^1 Jl^I f ^1 ^ 
JUL. j . f j*iJU SJbJL^ 'AhJ)l \ 3 ~>^L~t j\ lyym ^ <^a-^ Ol diJi Jjv 
^ Jiiy J fj^jilt ^.ja.^...t ^JLicll 01 0L; y* <J^" ^ Ji U y$AA j\ yJ 5jL Jai\j 

^ j^js-JJ o-bJLP iii^l ^OiJ ( ^ ) : J\ V^^-J (C*^* c/* 

f JUL" (f) t J SjlpL^JL! -ULJjJ oli j 4ilx£ ^ 5JLt>t ^ia; (T) jwJ 
LflT U c^fiil ^ aJLjuT ^JbL' v-jsJ (t) t p*^^ fjf^ o^Ua* <Ai>I 

J huj^\ oW^s-^i «Aa ^ 0L j^c j . ^^ill y^Sf Jaa!! ^JuivaJ! ^ J^lJ^" a* & 
lkJ*l\ sUlT bl : ^jt . ilisll f ^ pJUjj ( *JUj J jil^ll ^ iJiiLr U f ^ 



^*k» ou i ( iij^yji Jp a^vi jr c^o bi > ^ # own ^ 

• ^ jU *Udl JlCil Jjlj^l y c <u~^l cA±U Jp J>yd\ y.Jaw V oi 
jt A bl : Uli . <JU; (T oi V 0U 4JLU ^ *i* cJB" 1^ . i-lj-dl 

O^l^i jtf oUI yrtl J> ^*JJ .Lit Jjl. ij j>S\ a^jJ^\ fr LiVi ^p ^^kli 

frLiVl Oliiill ^aSL** ^/J j ^"^Jall SopUk l^L. j oWi* J jdlj 

yh i A,ki\\\ *L±J\ i^*>a) ^ . ;uji j up ^^aj 

J ^ ^-Jl jli t ^^il! ^ J ^A^u-^] ^Ld! ( Uiii J-*>L- ) < yJ r \ j oUKil ^ 
Oli Lu ^ ppjli j JT ,JUd r j^ii ^1 Ijjtf- oi5 U^j J* ^jblill ^L^TI 

^JUJ! J j t jwoid! j JUolVl J jl^Ij . £ ^\ ^LJ! ^1 i-^Jli 

_ jjtLl ^ Uiil J^-*>L- ) iikii ^Jaj OL^. j ^jj j Oi ^-Ul UiJbyt ji ^ jJUJ! j 

< J^-j t Jl (J*y (^ilj i ^p ( jJU ^1 (, ijUeu^Vl 

^^^Ldl f UkJ! J (JUJi OU c Jp ijjJl\ ^JbUil ,JUd ^ i lilj . ^ j 

Dl ^ JT ^p JlLi JT JiS J^p fr ^ir ^> 

: o^l jiJl ^JUy 

^opU ^y! ^ ( f ^il! jJLJj 4 jaU»l j*> ^ (JUJij c ^>JJ» -kLJjVlj 4 JU^Ji jJUJl 
jiJdJ! ( AjK-ill ^Luj 4 opI^a!! jJLj ) J jVl jJLdl j^" j! ^ r Lcd! 
*Jfc*i ^ 'j* *d ^U^-Vl Jp jJiJi yfc op! jill pl*5 d\ . iJKjJI o yJi ji^uiu 
aJLJi jJUd! J Jp opI^aJI plms yx^ 3 ( oLU^Vi ) jUiVl ^ <^ ( otjdJ ) 



At 



fJi; 01 ^ ^Jl SjipUJI ^ J! JjOj JJi^jM X A = AX T t o X 1 = 1 X o ol 
^ ^1 ^ /si ^v^dl ^ja:.,,,; ^ii[flXi = /,x fl ]l x ^ = ^x ^ 

v» ^1 jl SjipIj yjjl J j jaj^^jj OjJ^j ^Ul . LJjUi ^1 dJUb 

lM ^r*J * ^^M^ j oJs-\Jai\ djtjmi ill j^i j «iU j t If^-U^ Jp ^ yi Jji J ij 4 

[ <i x * = * x fl J 



X = ^ X 



Olii oli">U)l OliiiS" l^Jl ^JaJl olp ii^aj JLpI jiJl j t 4JU*U SJIpLaJI oJu 

. ^Uil 

ai! - « ] ^ X y ... (Y — ~ = oj.^ydl . ^ ^LUT 1^1 ^ 

OP»>aij . [ n\ ] Jr^ J* 1 -" aapU I * t ^ ( "" 2) " * " (2) U) 

<J> jl ^Jk <v*^Jl j^j uli J 4il SjipUJI Ji> t *b>\r* £+\& ^ <J^I 

t oLb^^l o*jJ^ as o^^Jl 4i-*Jl • oLUc^Vl 

^ I^la iljU- JTj . v^ 1 ^j-^l oNjU* ©jjo^ ^ &! J^J o-x^lj ^Uu-^1 

. ^liil 

jl j£s L> yi? ^/aiw J^J . l^Lstf Jp d jJuJl JjJ A>wj>w> iii^k* S^pliJl ^0>w-J Jl 

2a J [ Y 

. ^>w» If^-kT ^Ui JJS JU»1 (JU; 

[ax* = ftxa]'xo = oxl j' « J^" ^y^ 1 ^ » 



AT 



OA-* Jp ol Jp i jJJH\ jl Jp jl Ul^ J oU>LJI ^^i*, 01 

•u*U!l pJU; M ^JLW JIT bl 11 LL*-> I ^> ^ J^l ^ Jp Sa*Li ^liT j\ 

^1 ^Lii! J-^L- JJ ^ I ^JU; ai I y£j J! U Su*Li I^JLa J! v ^UaJ! Jp JIT bli 

-L> J^iaj' p-Uill ^sLa^-o L.JUP SJLpIaII ^JUj . 1$-JUj" f Oi oJLpUll 

The jJUJl J O ^jj ^^lapl Oij . iukjfM UJI^I ^ xA* j 4>*->w»j 

.* OpIjiJl jjJ <j»,JUjr ol^Jx>- Conditions Of Learrning (1970) 

. pJUJI ^ U.up ^iyll ft bVl jSLio (JUslI ^1 

J j& jjlj Jj^ ULcll ^Liil ( ^ ^1 ) ipL^ SiUJ ^Jks Ut^iu (JUil Ji-I 

. oJLpUJI 

iu*U!l jl L. Jlj^ (JUsil ^Jtt : ( JUI ^JUsU oo^ jSO 3 t i^L^l ) 

. UiJ 

^P CJlT ^1 JLpI jiJ! ja LJy JpI iftftb ^Uj jJU^JU oJU^ iJL^Jaj i^l U j JLpl^iJl 

}>- J pJUill JjU:j . 5^^! Sj^UII J>.ju J! JjU c^JJl pJLcl! JL^y iopliJlj 



Ai 



juiii e >i Jri ^1 ^ ( ^ ^ ^ »i* > . c = o ] 

^AJl >_JUaJi_) . iJliJl ^jJJI iiu^» ; uJ- *i>! >J*U o- 1 * Ji^'j a* ^ U 

j>u ^ w ; > > j^ii ->>^ j^i (*> ' ^ 

^vi y ^ 5iUl ^ ^ ' ^ * ^ 

U> j ^1 ^ ^\ i-L-il U » J^V ^ill «^ 5^ i>iH ^ 
. , J.}i\ .i* > ^ >r ^1 ^ J^jsll i JJ> «W 

JjuII U j a* ^ ^ » ->* 

5^1 Jj . JJ-I J> C >. ^ ^'J « • SWJI 9i * ^ ^ 

jlc tfiJi c-^li Uuj . / > ^ ±. ^l-ji « r iai r 

j> s . iisL^i > ^ i J\s u ifi ji ' > 

4 OL-Uil aply f lJ^l .jj^L f>w >-i>J * J'^' C 1 -^^ ^ 

^ Jlill li> j wli-l i>sUj * Silsiftj Ssel-* -^'Aj ' H- 1 ^-1 -^'j* 

o^ . jw jr r 1 -^ 1 ^ ^ ^ Uj,y 



>' V'j ^ ( u a^S\ LU ) ix> SjipU i&All ^ oj£ < 

0j£ ai l^j . S&ill .a* ^ J« ^ i ^JUJ JSLi^ ^ ^Ujl ^ ^ iJttJi 
• i&ill fU J/U l+JL; ^ jj* 

J <u^ui j,u J jt, ^ ^ ^ ^ j ^ ^ ^ ot ^ ^ 

JJ ^ «lk-L ^ i J\ t \ M ^ ( _^ JuJl |Ju 0U U 

rA oLL^I^I Oli ^lii i ^ ol >=LL u«i ,1^1 ^ . i^, 

,i vJUJi vl. f >. ^ oi j y\ 3 j,i oijoai ^ ^ js^ ^ rU 

[ ax* + bx + c = o] ^ = ^ + ^ + T _f 



[ ax* + bx=-c] ^- = -^ + '-1 

[a] I >abu» j>rJl:r »>w 

. sJ* ^ e b >r ^ J* *t* J* e • *>" 

b / b 2 - 4ac -i j>U - T v-\ = ^ + ^ 

L x= Ta J I, 

. a^ta» hr^\ *** WlM - t j£> 



ji. ^ CJ oi JjT t _ r JSo Ji >Ji j£cj . >Ji v-^i ^ 
i ^ . a» o^iii > tjjua 4» ^ z~i 01 

ow 1 js-i aiopi J Oi*^J *ju> u*. v^ 1 r 1 ^ 1 ^^j-^ Ojfc 

jJUjj t opI^JI pLu ) ^->J> J J*^fl Jl < jo*^ 1 r^'J ' j*^ J*> 

^ e ld J »l* fJLfes N ,JUdU dUi £ 3 ■ pi-dl Jl >D 4»U,j So^ ii> y ( i&ill 

^ui ^ jjs £. jO, gT i+ir ^ 01 ^ aj^> pLdi j& . ja-Ji ^JJ 

^jjdl js-.) 4^14- iilsiM ,JUs» ^>>i (H^" ^ pLuT vIUp . 

(JUd L-L. ^ >JI IJu jX, Ujlp ,4^1 ^ ^> J^ JSy J\ i-j^l 

. jLiJl Sju-C iii^ JpUs LCj ^1 

.u-l^ t I LJ>j >l J ^ tfiJrZdlUn P.Dienes . V OUjj ^O^f 

l^ytJ jtfl OL^LJI mU JJ- J VrW ^ W/s- > ^> iT-^ ^ 

^.jJi os^siklj ^jJtW ^ A^lj ^ JU-1 oJjJt J ^wJl & 

Jt^JT Ob 4JL.L_, <^iJ JyJl ^-k^e t^JJl v-ljaJl '^S ^ J ^W^^J> 

oL. {*s>/h) 0jJl« N ^ ijfcT aUpt ilb* . ol-^jl ^yi j f l> 

jUll ^ J 0_^i M Jl-lAl 01 : U-iUl oi* 4^1^ 4.U1J y- UJ 



jyjS U-U, dy*~*i ,Hi i J, }j il\ Cr ^.\ t -^js ^UU) j^^Li 

tff oL^LJI JL- V dUi a* ^ OU^Vl J /li I y> J /lllj f Ul .UtVlj . ^ Jail 
iaUi . UiL. ^1 o~. i r U utf^ ^* t <U5 oltLtu-l Iop L-i i Lu, /j, 

J jl« ^ iUi i 3 y oVU Iop L-i < 4P^U ^ SjU 1^1 Jp oU Jl 5iU Jl >j U 
t i^u* Jil jv^' la^ (. ojL. l^Lcf 4_L^_, o» o^a. 

Oli-jUll ^jJj L^Li^'j Study of Structures oLdi i-ljj J oU Jl JU; 

<?ai- au. J Jrt J r _^i. JT ^ sjiCl ^ . Li j t ^ 

£lyt 5J%* i)U c ^ ,_i^J Uj, . ^ y\ ^ ju, la* J , 

^Ullj , Rotatianal \y }\ ^Ull t Jl ^Lill : i_>l,JI ^UU) 

•kJy £*liLl oO*, olt*>U)lj alOpSll Ui, ;,/f, 4&JI i^.JI ^Lill jLoj 

«-»>>li i*iJM Y fijl * A * «=- pijl diJi JH.j . 3 juJI ^1 JJL 

I+IS^ AAA A ^ J^Jlj c ( Y ) u W ; ( X u ) loSU vL.^1 
. yill jp «*bT ils,Sll ^is JT J dUi t ^_,J| ^ji ^ 

^ ( ) ^ ^1 J*l! S^iL. U-i juj ^1 ilopVl u^j* J* . ftUlS 
ol^iP ^ Jl jcJL. t^i r lLJl J YYo pi> . ^IopVI 

o-i j \ . ^ ji r UiJ J jIopVI j Jusf tfall OlS^JU UJ a u.^l J 
i^U j L.U !sUIp oL^»LJI olsit J V--LII ^^1 f U*Jl ^1 

Jl j>^l fUll J grjt V LJ.I ,JUS *JJI o-oJlJl j>dl 01 . ol^,L ^1 

J cJo^ ^1 JfUll Oli UU f j t ilopVl Jju J o^oiSfl Va^l ^1 saidl 
<Sj*)\ Jp jjJlj^jJl js^^JI }jA jp c-jt ai l^dfl J ^L^Jl JJ^Jl 

. -JUi ^rSll Leibniz .Utt ^ Va, J.l^J| J^UJl ,J* J ^ ^jjl 

,Jp J JTLill Jp ^.^^Ij 4^JI Ju^LJI ^Lill oiya; ^ : SJjJasIt ^Ull 
^Li* t o-L-llj t JjWl o^j . 4, iU*dl ^ytVl oVUl Jj oLib^l 

4^JI ^,^1 ^Lill Jp a* ^!AkU ^kJl ^ull ^wja; . :j_y. 

Jii^ Jl ^^Jl UL 01 ^ li^ i^Ji jj ^| ^Lill'^jjtf *t If . i^^ilj 
J 0j«i. ^aJl v *Ja!U . 4uJkII *>Jl S^LJI ^Lill ^ ^ Va, ^1 i^L, J I 

- 1 J* 'iyh ^liii Ojijus.yui aa.Sfi j f y-uii fr u^i 



t = t + 
r - t = r + u- 

- * + ^- 
r 

t 

^ J ^uftlj < Sj^dl c wbjl J*UU f Ui^-l v»i jjJ ^ 

u ji ( uju ) >Ju V^' J* 1 - 31 ( r ) 

. l^Ju; j,LJI ijji-Jt oU-^^J! iUli ^ly- 



[ 3* + 2 = 4 
[x+2=4-3' 

L* 2 

[ a 2 ■ a 3 = a 6 

V * 2 + 5 = x + VT 



Free Play >l ^ : j/f» J^j» - * 

^.^ju j^- - >J > SkAiT > >> -r-m ^ 

^ ot ^ c jtf/ili >>! >j . -uJU; f^ 1 ^ 

^^ 



Games : AJtill il^l 

. ^li^ll dit ^ ^1 ^lyUj Oyl^Jl jjiJLi^j JUS p+^l ^Ult ^jjdl 

AjJl J^U fr-Uj t f^H^ 1 °* Jte^J 4 Parameles ^ ^^Uail ^UlSfl oJla J j 

ifikll ^LjJI J>1^\ J* ^^UaJt UpL-J ^1 v UlNt ^ Jb-UJl iibb^ . tjjAJ) *-*lJ\ 

Searching Communalities aT yt- s^iJl : SiJlsJl iU-^U 

V*>UaJl ^akuw . f ^^jUL! vJ^I oU ^11 ^ Jb-uJl jyA^u^ Juki! ^UlSflj ^Li 
oUH ^1 yLl ^LLiTl Jp j ^jdl opU, jl . ^1 ^ikJ 4T ^1 

jlu jfl ar^i >t ^ ijuj . ^Nt jr >i >i 

Reprsentation Jj^l : Aaj\ J\ J>\ 

a^Ij Jlu ^ 01 Jl <r^- t fj^-i s Jli^ J tf>iJJ ^L*U o*v 

Sort jj Jp ^opLj Jliil IJLa J^j . Uail ^Lu t L^»^ ^ ^ Jij 

Jliil (Jut Jju U S^Uj . f^ii! Jp aJUI a1l.Sh J S^jll aT^I ^LJlom 

Symbolization jj> j}\ : A^wsl^-l Ai?-^ll 

^ *u^i L. ^?^! A^Lil aw?L ^Jlj A^WJl j^yli jijSi Jt aU^II oJu J ^JlkJi 



^ ju, ^> ^ ^ c^' ^ ^ °^ • ^ 

y j »xJr\ SufcSli w v^WJ * oI ^ • ^ jAL ' J 

^ ' W y ^ ^ J : JUS" Lk-J ^ N-b [V + ft 2 = c 2 ] ^ = T ^ + 'I 
jjtf i^- ob^-M • t-^ ^ V 

JUL- l^i r J^-J J? L - A ^ -K^' ^ -> ^ jUi, -> ' 

^UU j,Ul JVill ^ - j-.j=H li* '^3 ^ V ^ jUi b usM 1 



Formalization J-^-iJl : i-oUl *^^ ( 

u* r> * ' iLA * s ^ 3 r*^! ^ °' ^ J 



l+iJb ^">UaJl C^i _j t Informal v* j > J j& L. LiU-j i ^ ^ Oj-M j 

J fJi^-J ^1 vUJVl Ji; ^ t Structured iJidl ^UjSll>i . ^Lfr ^ w> ^"^i 1 L* 1 

otr yji ^ u)i ^ _,i w-^' <^ a- >i j ' ^ -j'^ ^ ui ^ 1 



. ^Lll lii 1 y _>- ^Uil ^ J o~Jl >! .w, . ^Ui! ^jd 

: »JJLI _ > 

. v-Ldl cJjJl J ^JUiJJ f Xh ^ JT o! UU, i i->L ^Ui! t b 

vi t iji,.! ^ ju. *iwv dJij £j-db uixJi ^uw jrjuc ^ ^lm au- j*. 

: ( JUl ) ^JL-isJl toil _ t 

• a* ^ ^ r wi 

viiL- ^ jLiil dk&i at j c yiasVl iU >l ^.jj; ^ Jp 

Negatve iJUJl ir^^ail jljp^l ^ ^ j ._ HJ L. Jj]^ J> ^ |JL» J 



. I4JU; f M oljl^Ll j ^Ull JUL" ot 

JLiiLc gUl jl ^oUl UuJI Jl**>U *-jjJJ jup yU ^1)1 a>- y. Lu it ^ jJ-JJ 

^joil JJIj Jij . U ijcLl u^j^ **-**-<aJ» ^lop^L <u*UU oLJ-l oLLJl 

^JUaJl ^ J j . Ol5jj £ J Jf J vJlt ^giuuj t^i <P ^ <u~^ 

Jp! Jp J^-^U *_U*J ij j j jSI IjM vJlWl JUij t o*- jjJI ^"U ^ f jjl J olilkJi 
( Clubs A Spades ) tb^-JI o^Ull Ob oUlkJl Jp fUj^l -Ufj jl jj *l o yJ Jfrj^ 
blJtpt JOu ( iJj\Jji\ j t ^JLtfl ) t\jJ»\ Ob OUlkJl Jp *\J*)1\ t-j 4 iUpl 

£^ J* f^J* J* 1 >m*>J <JLJI olilkJl aI^JL* ^^Uall ^Iji JUL j . <JL- 

Jcb JLS> jJL- ji^Op gjli aJ~U1 Uk£ Jtply Jp ^^jf J ^^Uoll jku 05j . i^y 

: JU« ^ 
tr = (o-XY_) + (iX\) 

bop Oj^j ^JL- ji^JLp d\ Jp ^ jdl -i«*-*M SjlpUII Ji J^yi\ f U viii ij 
Jp v^JlWl <JUI Jlj/Vl opLw t iopUll JUL" Ji J^>JI ^ (I U . Ww» 
ilapl c |p J ^^Ll oi-T jp ^ jJdl jt ^j^Jl r+<aw JUi ^> ^ j . jjoJL jyJl 

JJij 4T>ls1I ^lyLi ^ J^Ji t> ^sf JJL-ll ^ ip^f ^-j-uii ^ 

01 Lij J» >lj . -<L*y> aUpt ^aW« ^Ul Ob . LJL. aIjpI jl ^1 ^Ul ( > ) 

jl* ^JLJI ^1 Li . *JL, jlJkpl *> j>l Irfiv-r ■> , -^l ^ <^ J crc^ J^^ 1 
i ^ jCiJ J>lJ^S/l dLL" 01 j>. 01 J^Zill Jpj * Oi^LJ- jl > *-> 

L» T t*jUU dbL-^ Jp cly gjl Ol ^ ja .jUi. j>* jy'u ^ ( T ) 

. l^^. Ij'Vjj yup JjL, jsj'lsli Li* oi v-.^Wi ^ J*jJi ii^^i 



^0 



<\- = r x r- 
n - = y x r - 

r - = ^ x r - 
? = ^ - x r - 
? = y - x r - 
? = r - x r - 

+ \ ^-= \- + r- )+ ( v x r- ) + ( r- + Y) x r - (*) 

\o- = o + r- = ( y- + v ) x r- 

□ flfii^l Jull xuJl ybU : Oil 

c^jl! O^j 01 i 4JLJI owwaJl ^Ijlp^/I ^ ^J? Oi^" J Js^ 1 <i^^r* J j 

^-u 01 ou J >Ji c*-^ r . r _ jSLi ) jui L5 >^> ^ji ^1 ^ . jJl- ^^-^ 

lJUb Ol ^ 01 W J* J f -H^ 1 a* ^ ^ a*U>*i~»I j ( r - Y ) J LS 3W- jsJI 
* < * 

[ z, xO> + zj = xy + xz J + - ( + j> ) ^ 

0^+^^- = (°+ ^)^-t [ y X z = Z X J t j> X O - O X j> 
• ^ J W> f W ^JW» J If [ an0 + - x>- + xz ] 

w 



o x [^+~dH~o ><a] +[~o x □_ 



OxOl =TOxA]+ + [OxQ 



o 
□ 

A 



r - t j£a 



SUu wJUaJl ^ U-UP j 



\J\ Jfc, Ji dUij l^Lc j,Ul oLJl j ^UlL Sju-uU l^Ai )\ f+\A\ ^ ^ - * 

. j-*Jl ,JUsU j,Ul ^Ldl ^ ^jjdi 

• i**tj- ( J^i ) iJ^U- Jl U 

^ . jlfll f ^ ^Ul JiiUi ^Uil L, t ^m, j ^ 

XI lr' > Oi, U—Ll iL>Jlj i„qwiry| t ^L-Ttfl ^JUsll Jj ^jjuJJ ^1 
tf> J«> jJ« ^ iJU dUi . ^1 j pLcll ^jd j 

UUpI ^ IoAj , ^lil J iJ^u, i^-b cJ as i 
J >ll David Oushbel| J, jjl j^j JIT i^siJl JO; J-jUj . ^jd! j 

ii^l J>JI ^ Ij^iT Jlj , j£) j^^, 

^1 oUjJl js, ^l^Jij i^^i i ^ liL) oL-| ^ gu ^ 

Lf t i^L^Jl oljlfil jj* J LUj, (NAEP) ^oisiJ v>i J| 5^,^, 

- r Ul ^ J i^u-j J Sjji d|j ^jto fOUdU V>ai ^1 ;i 

^1 5>JI J ^l^Jlj t UIp w ^JUl ^ ^ jit oi i^ijj, ^ 

5-1 iJU OJIT, . ^Ul iU-l J SJ^-JI i-LJ-l JftUl > ^l^L , UIp To - Y 1 j, 
iiij^ i c ur Ij^bt oj sa,Ul ii^-Jl oIp^I ^ J oi ^ i^gi ^ iiu. 

j^jJi J li» . jjill ^jall ^L^JI iiy-tli oLJ-l JftUl J 

a^UI ^ ilCill o-u Js. J** ai, . iU-l J v L^Ll «li ^| oli .-^..L-H 



}Z\ jj-ill J«* Lf i Jyc r Uii u-O^ ^ t> ** JUM O-JJ^ 1 (k* J* 

(JUJI j*£ J.jjl jw,^ 4 JiilJl pLdlj ^ilil ^jJLdJ Iju> -tsi**j . ^"jUail ^ 

u*^^- (J"*" ^ jy*"** ' • lT*^ ^ J SCUT li 01 j£i iji^lj 

: mA ^ 

vJU- u>L^TI t/t (JUJI .^^V j . U JlfJl jSLiJt J p l,T.ffl+.lrf il )S <^)\ bill 

,y u/l <,i j UUjI j ojlil ^U-i-l y» Jii* o. v yjall ji kl_>- t pJUdil 

j ^jwi ut. u^i igi j uu-iij v^-Ji fain ^.Uji-i ^ t au->i dut j\gs*t ju,^ 

Educational Theory Asy Ji\ ^^kJI <Lf ^ \ \\\ >L< JO* J 

I ( JUJI Ujup il>JA 



^ajyj Liij *J y& J** Oli -uJxdl oalil meaningful learning sel ,4*^1 

luKii ^ <i~Ljr i^w ,judi ^ bii t juii ^-uii sain j/ >J' 
~ . j~ & > c^- r 1 ^ ^ ^ ^ ' ^ 

Jl ^ I ^Lll ^1 jl ^ y> j . J! ^ ^ ^ l> 

-uj^j iJu> «^ ^ ^ tW 1 ^ ^ Jui 
ju c Ij^j vJ^. ^U^' 1 ^ J> • J^ 1 



^1 ^bJb (JUsU iU' ^J^ 1 

(jusli ^jwi : ^ jt • Ji jji f ^ r 1 ^ 1 ^J-^- ou ^-* dL * 

^ {.juJ oJU-ip ^L-l . Jl U j ' »Ui.l iUsl i^i fjs JjU. 

s^u ^ J j,Sli joSii Jij ^ j£ ^ ■ j*- * ^ 



Ijlj *kJ\ aJ 4-sr-yJ A-^ } jt^jUapl j ^ Jy! j?^ Js^"j ' ^J^ 1 oL^-iyi J>- J 

^/i ju* t ^ JSU s-uyiii u*Ji <uJL v^J 1 -^j ^> J j uu 

U ^ ^ W>j oLLJl j OU ^Uil j ^ jl iUibL-* S ^1 Ail 

L^J ^JU, jJLij ~Ui . I$W J;LJ! wbjl j S-bJbU ^Uil ^ j ^ ^ ^ 

Olp^- o^Ip j& j i Aj j. U AjJuliVl A^-JuU jyl. J j>j*>\j^\j oL» yi^ Jaji>- J Oi^l w ^ax! 

. jLjj! jU^Vl Aiy>o JJ « jJ>i ^-JuA! ftLJl » 11a jl^ U 

A-j yjj A~Jl> 1 g U ; j ^i? ^p 0^^" J ^ V*^*^^ a^JlI j jSj jl jlill Jf y-^J 

^Uil Jaj j j^j ^Lj ^p aJ yjj j ULl>ol j oJjjJ-l ojlil c^U^I ^Uali . ^JL^^Jj 

jJUJl j ^ IAS^aj . I^Jl*j j>\ — oii aw?L»^I J^LcVL. SjujuJ-I aw?L^1 ^^Lil 
otUJ^L Ljl^-I IW *U^1j JbJbU ^JUJI ^JLkoV r U^ 1 J^LJ! 

A^-Liil jlyl J>-Ijull dJUJbU dill I oJufe ^Ji ii^-P Dli c J^jj^ LJ J 

. ( aJU ^* ^,lV,> ^1 Aij^LJl c^l ) jjjculi 50j yill aJ ydl 

a^Lj aJL>- y J j jlkj fr^y^ j . a-J?L^1 cs^^ ^ 

o^U ^ixJ oj^Jl ijjljjl ^^Wl JlLcM : LiU ^ULljj ^Lil jOU a^^ aIl.1 
JJ Jj t jj^-*^ jl jh:.*^J c^^UaJl t^/y^ Ju* UJb ^Ji j . ^ oli ajL^ oUl ^Jl 
^Uil jp ajjUI ^Ap j ^ ^jJL p~ uil ^iLiUl jvyu jLi iUxp^/l J i ^ ■■•a- 1 j jPJJ4 

JL>- (^L Olllili J;Uaj" jP OL. ^ cLj^ AJJb y Jp OjAaI! j J;LLdl olj jJp OjAaJU 

Jai>- tl-p- . l5 ^4 Ob Aij ^kj <S «XJ>\ jU jjl JfUadl ^4* JJ ^UaJl jl Jl j* 

{J6*jL~j jl Jp Lib c^JUl ^ jjdl j . U l5 ^^ a*jUi>. oLi£5" jjl j ycil 



j& 6jJ i-i yuk <uj ijjJ ^ y JT jl Lit* t S^jf Aa-ja/J 4~j 11 a-jC^K"! oL JT jl Jj jjl 
JJUJl J ^ ^JjcJI o^lil ^ JT J oL» jJUll t aJ-U* a~j JT J If-LtJ iS ji La y> j . » 
^l&Sh v JXJUJ jl&SU ^ y> ^Jfc; Jp is j*J\ JaJI j oUL )\ <oL yJ- yus ^ j^J\ 
•jL. JT j! jAJ\ SJbXiJlj aJ y- JiSlI jl&Sfl £J JU7 f a*j&\ ^ y> 

J^lSoll Ll* Jp jjJUhw ^1 ^11 ^jjj Jj jj\ ^ t ^ a^UU Ifuj 11 <-*JLj" 
Aic-iaJl j *L^Nl ^pjjJJ jK" ^1 ^ll J^lSoil ^Jp jilj/V y& j . Ujylc 5iLt JT ^-ojJJ Jj 
^ <ljJ| jl aw?L J\ ^ ^-ojJJ (J aJUI^* £l y d\j -X>~\j jjAa (J frL*-^Jl^ 

^Ll c a^JI iiJUb jlL-» > L^-ojJJj L> OjoL jij c A-^LcJl o^lil (J 

j! aT^Ll t a^UU auj a) JT ^Lj! JJL>J! ^ t jcM> t ^ JT 01 ^ . pJUdtt 

Jt* Jb^j ^j-x* J £jyiJl JUL" ^Jl £1^1 <*A J Jijjt 

^-^loll iiiaJ Howard Fehe ^ ^jjU l^iif ^1 aSj-U-I oL>L ^1 aJb- ^ll ^j^Jl aUL* 

. hy\ii\ 

j\ jUUl Oil* jrtJU yi! ^ jj^H ^ ^3? crO^ ^ Ji jjf 01 Lj 
3JbJL>» J^P <ajLJI fljl^il ^« l^JUl^J Njj aJ yJil <uj J>-b 

5opL^ ^ joll Jp t dUi OL-iJ j (JUzJU ^ oli o^lil J*^ jLcJ : Jldl h U1 

Progrcssirt ^1 ^JlI J*>lixJl : L*j a^^JjcJI ojlil tS y*- f.-^ Jj jjl Jij 

^^laiUI jJUJl ^1 AjL5" J j . Inegraive Reconcilliation . ^iSull jjf yi\ j t Differential 

^y^o:^ . . . ^...n^lj J-^Ldl J ^kb ^lUi JOu f i V <^ j^p 



. l+JU; jiUl fclll* Ijl* IWj,I ^ JT ijji v-lyJl ialll ^ 
ySci ot ijjj* ijji Jf jjl 01 jTiJli >Jb6- j . jiUl j a^l (J^l 

Ob J,l& J* ^ N W 4 ^ J tf^l V-^ 1 ^ J**J*f 

dliij ^j-Ul! v>Jl ^-K" Avance Orgonizers o jydl o j>iU oUt> J; jjl £ ^iajj 

^LiJ 4 jt Statemont ( iLfr jt ) J* J* f • J? 3 ^ J 

oJLidl <JUil Mill ^ JpI 0,^1 3 JU^JJI j V ^1 ^ >^ -U* ^^J-l ialll f 

*tu> (JUslI of y><->> j S-^M «U1 cH&J C^ 5, ^ J ^' 3 
j*>ll JL*i oJUill « jJ~\ oU*> j . f ^> >l ^ J <-l~" J~- 1* ••^1 ^ J* 1 ^" V 

Juy^\ J* ^ r-U a-* > mIp jJI j oU^JU ^ > c-J #^1 

• J^b 5^ <*j*a OL-Ty (okJ ^OpLw j£> 

^1 ^ : il^ J ( \ ) Jfjji f c^ 1 ^ 1 °i 

: ^ Jj» J s j • 4j^>J» 

. ^LA\ j, ly* f+i^j pJLulJ li/H ^ J ^ c-* ai o^l ^Ull 
o^j^l /si jS^j 4 ^yull <^ITj jtTl O^J A^xJL^il o^lll Jaii ^JUi Jpj 



j\&Sl\ jiL" Ji. cJtT lij . IjS J\ v^Uill jl^iVl ^ ;Op ^ b" jl JJ * Jl* a^I 
t o-slil jli (jyb ^ j ^ Jw?UJi Jaj j jSlc ^Jl j aJ yjj <LJl J a^L. j^p 

jUp! <^l JU ^ V • L \^*\ • J* hy.j^\ AZA^Jjj ^jJlJl AjcJ? j£, Aj\j JOP JLi 40 1 J^>-J 

3 S3S- ^ AjUL^V AjjLLt ^ywa^J jl J^aJ 

OLs^L^il (J SOjJ^- ^*b* ji yja3 IjjU JJ-Ul ^Ul t^J* — Ji^"^ ^rf ^ J^"J 

o^ o> jiSh jp ^ . a^^ji j ( j^ip ^jbi jj^j j ) ju-ur aU^Vi -l* ji - ^ j 

The Process of a^ ^xll aJ^p - I lo^b" tS-^l y ^j>&*i) . oU?L ^Jl J 

( fdxxU a^jJIj ^Juiiil £*j^JJ JU-I j;SUxi! - - J Education 

t liU t L^Ijj fi ol~Ui*^ frljl j oLiiLi j ^L&l '.u . ^yliJl ^ jLu>Vl 

J ( tJL*iJl Jy~j£ J ^ Woods Hole on Copcod J ^i^p oJll I j^aJI t \±y.jj t L^jASL^ 

Woods Hole Jy ja aJU! a>UJI 0> j . ^JUiii *U>ijJlj t J^^ ( J 

* * * X 

. ^-jT ^Jl ^-j jOJ ^L— I -Ujji Cjw* 5iU JT y iL-ljj 01 JUi«j OlT 

y \ # : uc v ^ u*i jtfl .jiii ^j^ji ^1 01 otr : Vj! 



c^lT ^1 ^11 oi >d Ukdl j; ^ ^Jl ^jjj ^p jtf^l o^L^I j 

f Lp o ^» ^Jl « a^ j}\ aJ^p » aJIjL. J ^ diJi £-* J . ^ HI * f U- Jj^I J 

Ol ^ ^Jup oJU c L- ^1 A^^Jl jp phi Dela Kappan ajL>w J ^ 

MY^ J % e l5 ja ^ Jl Ijla Jp Ji U jIp ^ Ho^ ^Lp ^>Jl ^1 Jl SjU^L 5 

^ j t ^J^ 1 ^ 01 J^l y AxUaJi J ft JT ^ y ^r-^i; 01 dX>\ t ^L-SvJ 

C^IT ^> 01 a^LU .up i^>liU oNU-l JUSo^l <^:>Lit » 

Ju y > y> JUJl oL OLc^l Jp -L" Ifi* tfr ^. >J> aJLp C^lT ji\ aT ^Llj jJlUp J Ijbj- 
<«-L~* 0&" j^-Ail^j . 4-wjdl A-w-ljjJl il^il ^2JV (J «j>>- ^r* aL^a^ 0j*Xj^L«j c aJ^p ^^UaJl 
^v* :U^[ A~- jJlLI j ^ftLdl oJLi <^\^r y> JS" 01j A*LwaJl a^J? yiil Liijl CJJ j f>r v 
AjjJiJi a^UjJI Aij^iaJL Lfjl^j a-jLT j OljL^ll >^^1p ^Jl Ala^yil Aijal^ A-yi^l TcJbLdl 

A^-jjdl 7^ jfr aJIj^ /S^l aj'IjI jfi Phi Dela Kappan aJUII oJUb ^^JJ 

- = J* 

jA\ AL^yi ^U:l Ixy oLjuJ ^jj^ 0^1 jU-l J OS" ^1 

^ 01 - or ip^ L->lj ^1 ^1 wU^I j . oU-1 J oL»y j flj^cjJ ^il ^ j 

viX ^ oi J-^*^i j . ^Ji j i^c j^UxJi j t jl-j^i 

UJLf Ui-T ^JSjUll ^ y ^ j t i-lwJi jUiS/l jj^i? ^p .kii t O'^iLiil oJu& 

. A^-JaJl oJUb J JwJ A^ip UJLf J^Li (^Ij j 

a*-*L? ^p o ^iaj <&>-j Towords a Thery of Instruction jJLlU h Jaj j£ a^uS" (J ^»^y 

aj (j\ J ^JU; jl 1^1 Oijw a^?1^ ij jS J JJU ^ t ^j-Uil 4>Lp aj ^laJ 



p£>%d\j ^Llas^-J v^" y oIpIj t ja^-VJ J^-Uicj (»^JU^ iJLUll i->-Lll ^ ^-Ul . 

-UJ ^ -u*^ jLif, t oU OUT j£i Jp ^LJt cJuJl J 

t ^LU^l JL-> i j.^U.iJ <^UaJl SopLw yfc o/l! <*Uil ^IjifcVl -b-lj , jJU-JJ JuUJl 
JUoj Jp ijJLiJl Ji*!l j^JJ aJC aw^U- j. «p j-^* ol jjil Lp\f?rl J j*jL* J^pj 

^Uli . <^>l>- ^ Jp ^Urli OpL-o ^jJlj ^JLcLl iL; £• jil^l JiJl ^Jl 

• Oy^* (*^ JI ^ jl^oNl Jp djJjill^ 

\ Jo jL> ^-Li! jL>L^!I oUi>JI ^Ijj>*^*J j J. ; i.:, U <j j\ 

oU^li^i] -L^ ^i! iUijVl Ji>Jl js^idl JlSL^I fLu^ij t v-^ysJ^ ^JlH c-a-S^JI 

JUt?AJ (I bi l-br l^b. jv^i JiJl jli v^-Uj yj^ ^ Uij^ . (JLcll 

pJ> i^^UaJl j^o OL^-Lll ^ ^ ^ . l/ z*J\ p+jz*t ^j^J ^*>UaJl L^UxjC ^1 oJL^ ^1 
viJJij (j^*?^ ^ ^ .,^« : ) l^j^-^yj t ^^axJl ^ g ., ^w > ^ Lj^JLj* jJj jP ^v*Ull jJjcJ J-Ja*l 

(JmL i, JJr > UUI . ^-jUail oL.>dl J^_^J ,JU1I Vji^-j ^Jl 



Jp L^L JLpI jaJU-j cJ^ ^ J 3L>>s*j Ji odJUs* ^Jlki oUVl rr ^Xj c cJ^ 
Jp kii Ojj^U LUp u^UI > jUwJ 1 JUbVl of o ^bl /"i* CJU 

t oij^j c jju^u iJu* (J^j^ ^-j^ 1 ^ l >^ h^W* J* *M *^y 

* * * t I 

J>\jj>\ <i^j ^ y f oLLp j^y ^Ji j>-b <;i . ^iLli j c ^Uiij 

yjuj . Jjj^ j\ lij OJL>- li Ju?j ^ (JUJl ij Joss . w y Jj c 

Ui*Jl ^LJtJ^I Jp J> ycJj c JiJl y»l {JJct y\ >l <JwaJ JaJI j^ii A-^L 

ikJ^^I ol^J (JUl i,>; . (JUdJ U j aJu^> y ^-djOsJl ^j^kj . ^rO^ 1 ^^^^ 

Jbll J*i . L^JUJ Ui*JI v-Ul ^ jdJ0c-w oy ^ L-J^ a^** jJUU i*-^! 
^-ij^ 1 ^ J" J ' L?^^* jU-JI JlibVl ol Aiub- a-^L ^k 

i^sLl t«i . jUa^^i jiLU j>p ^ j t -u^Jl J ^ jOJl oL,^kj jtiiJl cAtJbi d\ 
j£s j . ^jjdl oIj ^k^ ( ^ jxP j£> (I aa-J^ ou^^i C ♦♦■■ ^ V^L ^^>vJ i— J^Jl 

. <u~ic* ^Ja7 ^k y^Lp 
ijui> »ju^y iSj^ ^y U> 0i ct^j-^ *i^k ^ yjj^ 



y* 3 5 JJ ^ J < a^il ^1^^ ^JUJI ^ ^jj ^>J! jl 

AjajSli oUi ou ^uii ^ ji ^jji ^ >Jl ^ jl < gu 

jl v-^aJl ^ iilyt ^yl ^ .yU- Jj& ^S\; j ^ULi 

^lil ,__r ^!l J__^, w> ^UJ.| ^'Uai: JaJfy ^^Ual! ji JJ oU^Ul jjij 

Ji* JUiNl ^u-l^ ^LJi ouJi ^^Ja! <JlJl J 

^ ^ JW J 1 t w ^Uli v o j jr ^ J t jUpSIi ^ o Ji *iL>i 

JUl ^1*JL ijUl ^ ft UaPl . 4, yll ulf. jJdl O Jl ^Ui! 

[ v - 2v] w^-t = ^ J^ oli^U jl t v>l ^^j^ 1 ^ Olii Jl. -Jljjl 

^Js ^Mk' JljoU ^ ai.t ^ [ v= ^ , andv = ^-1 = ^\ ^ = \ 

SJu'i rH A lyj ^Ui \j^_j\^s k^Jga oU.Lj j^jju. ^jji JUJi ^y^j 

[ «] t ^ oriii [ x ] - j ^* [ v = ^ j£> ^ 

jl ^ [y]^ ^^^JJ ^ [/,] ^ ^ [x] _ i^^^ii 

t i-u* ji 4 rt» >' ^ u ^^-iu^ri^. ji ^ ou ^uii cjj uis^ . 

/Un jti ol>iLl ji i^ULlj o^iJl ja LjL^i] ^yjl JIT t oL^Ljl J iJL^ji 
foil J\ ^>jJt\ J_L^-j oU>il l,. pjij ^jji jp j 3Usg ^, _ Uaijj 



olft 4i*>U jj^ 4jT ^ J j t ^Ll j t « j*-^ K^ij ff^ 

^jLd Upli J /fl jl h JaJ\ jl ^j-Uit J y jji JJbl jgbll J 

Ajb" j L$*-J?j oL^L^I J Silil jl jJLjij j . ^J^S ^*>UaJJ LgjCJiJ ^ Silil 

0*>Li£ Jl ^aJJj Li s^UJl J^-i Jp ^jbLLjJ <u- y>l* o*>Lii ^-->^UaJl 
J 1 $«..J? ^ oilil ^lin^ jl obJ?lj^ oU *1 ^ ykl ^cLxJl 4 ^^" : " • ^ j^" 

^~^P J^J ■ f ^r-~ ai^j <UjL- oLLLi^ <uJaJl f- Uil Jj*^ ^JL>xJ^-Ij ,*jb 

e^L« < _ju^aJ *JJL* 6jy>~ * n : f IjLj f- liJl jl <UjL'1 ^ *>V>-Jl4 ^jj' VV^" 
J j IJj>- O-J^Ij^JI j Sill! <bcb diSLj^ jl . ^ yf j Up ^ ^ J->! v/ 

. ^JLU ^ ^l jJUJ! [aJ* U^L-jI 

a^Lo j c t ^a-M*^ Aj yiJl Jl ^jjdLl j> j y Aj J^S g\ J\ ^Jl\ j 

yw?^/l J^A^ -L**>Ul ^sju wJJa^'oij . L. »UaJ JL*; J ^jJJ j wjLajJI j ^1^1 

U.up /si UpU, jjS^fl .L^l J** M s^U-jJIj £jd! ^ jJUll v iy 

v^LcJ! ^r^J • 5 ^ ^ JJs-^h ' ° ,Jl!I ^ ^ j ^ J^ b V 1 J^ 1 

^jmj t ^ U ^Ij i*-k^> cL^V v-jJUl olil^ilj oU-jjJl Jl Ojyai» JUJl 

pA*A Ji-iuj jl jb\ d^kLil Ak^J^I ( ^pjdl j ^lyJl t S^lil J^i j ^b" 

— f »l*-JJ J^LxJl Ja ; Jzll JIJ^" j &i — ^W^ 5 ^^* (U^J ^*>UaJl -Up L*jljJl Sjljlj 

^ Jj oLj?L; J oIp y^a jil ^bj t ObT j (J oU^ixil . j«-i*ll aJ j^t * ^Jb a^lp 

^jj ysA*Jkl (jyJUil ^y* jy^J kli-'i . Obi?lj yJl ^ tii _^y A <Ja—-l ,jv<JUil J^r-I ^j* La 

OlP j-i? ftUiL J ^jb^Jl olp y* VvbJ A^-Sl>- S^IpL ^J*>Ui2JI jJUj jrw^ Jj^^: 

^UiJ ^- jlJill J ( (^-iJ I ) ^j^* r 1 ^ 1 J • ^ J t vu^i 

^ OL>L ^1 j^Ld ^*>UaJl ^uij Ji-^^ j^ti' \ jy^ d\ Jl> j t oU-jOii 

^OiJi J 4 flO^ <£1jL\ J-*^ 1 J JJ> J>-l^ ji* JLC jJUsJl AiaJlJl 

. j^a Jip JsLtuS" oL>l ^Jl y j 



bO* • k^N (JLjj ^ J Ai*-*Al J^IjiJI J* J^i 

( J*>*) Kenne y ^ ^O^^ Olia^^il oiA *>*-^ 

Construction Theory : VbJl Aj jlftj 
< * * 

o^LUjj I jJU jl ^*Akli J-iiSll Ail Uuj JJtuj j . ^iSoSO a-^UU +-r%^ \ j~> 

Notation Theorem : ( ^ j^t ^Jl ) Obtlk^il Aj ^lai 

JIrJI oUJk^- > L?>^ bj Jjail Ai>u v^ 11 r^" 

UuJlj £LJ! ^-Jl ^Jlk jl ^ 3 . >s*Sh ^^Uall ^Lill ^U jupU^ /Slj k^i 

+ ( r + T ) J 1 * ^ L - jLI J ^^ii jr/' a- 1 y^ 1 r 1 -^*! ^ r^' ur*^ 1 
[y =^]( a- ) ^ = sS ^\^^\ ji**-* > rri* < * - v ) = < v- o ) 



= □ ji* r io^i ^ dun j-ii 3 jyuJi jiJu ^yu ;l~Ju jui^i j^w, 

. jIopJ Jp Jo; A □ ^ r+ A t 
- 2*+ 3"| r + = ^ ( Ji* j-JjJj ^ joU J jyjLdl gakt-ij 

[y = yr^>7 ( u* ) * = ^ ***** a*-;* r^^-o . «Jwu 

Jj>L| J^Juii JsU y> ol->uJl J oU*k*I fife *U ^Idl J^-xil LUj . JloA 

Contrast and Variation Theorem : t^fe^l J jl** 

J| ^U-JJ ^JU ja JUoNl ol^k>- J* iJ>*>b>-Ni j jiLdi yj> ^^xj 

yuj . 4-jLd! l$-^JLai- Ui j <~^L» ^lill ^ JjJuJl J j . L /a*Jl 

l^t Jp v-Uil > .>1opS/I ^> yuj t <ii> ilopl oU^j c ...j t> 

. oJb'li J ^JaJl /Tl ^ J oUll ojlS^iT ^Jji; ol (^jjyjJ* 

JT azj& oULjl J <^Ip ^aU, I^J^cj jl ^*>UaJl Jp OB" lijj . J^J \^tj- 

LL^aii* JJa*- fU- ^ y$A* <J*1 01* IJUb ^ bjj . ^ ^jiil ap <il*L Jb Jj*. ^ j^ji. 

^^^i. ^^UaJl j*Lj 4J ,J ^^' i-jjii J oVl>- *JUa^ . <JU; OiP 4^>l>- o*>Lujj 
^JUil ^pj J L^iS" <^~*J6 olp^rl jP J*>U- ja AP^j^l 

^* A O □ O Ji* tL-iSfl ^ oIp^ Jj£ ^^klli JUL j [ ] ^1 jwji 
. 0>-y Jy. ftj j-^a^ O— J frL-t^l oJUk OV ap j^w^f ^>»Jl ^Jp yyCiV 

ii> ^ >ri ^ ^rt o^ui ^p uii ^bit fip ^ijj v-Ty jr 

\\\ 



Connecttrty Theorem : 

* * * 

jT J <r~^ A ■ J ol^UjNl ^ J^Jl <S f& 

. oU*IjJ1 (JU; J fU oltUjN! oJ^ ^^il t oU*IjJ» f-UJ oltUjNl j 

t oL->Ij Olf- j-Js j- 4 <LajL* Jbr ^5 J\ J l-^>- ^Lii y j\ <L^>- J 

Jj • Jujf ^ JJi r 1 ^ 1 j ^« r > JI 0J| ^ ^ - 

^15^1 jl . «UAj i^UL! ^liil %ii U^i jj^j o"^-sil ^1 y\j J^i jill Oj^J^i 

y> j t J^U^ii ^J^i! 01 . 4jaJ>l >^ j J^UJI J 0^1 ^-jO; 



oLJaj J^stf OU ^ ^J^" ^ cT 4 -^J • /(^ c51 

hu\zj> Ji. oblfll ^ O^Ui 1 i^Jb UjL> J^U ^U! UuJl ^^JaJ iilfll 

: jIjlpNI 

. « uyb ^; j <. \ i r c r 4 r t > m t r m ^ (u) 

. « jl^^L j& ji\ )) c r 4 r 4 T t T c W ^ (-*-) 

. £jl \\ ouJl J 4*-JlJ>l a~*-L> iJUl ^dJ ^^aj" 

• Ji A, □, O, , * * * <*) 

• Ji O, O, O, O, O, O, o, o, ■ • ■ (-*) 

. J^ljJI yi 4^ + \ + { + 1 (J) 

• ^ ^ ib > ^ .... + + + f + { + ' > 0) 

* 

[jc = 1 or -1, -1 < x < 1, or \x \ > l] > - |^| 

\\r 



r $ ] ^ [ r . < i] 1 4 ^ ^ [ f = _^_] _J__ = - 

. ^UVl [r] ^ i j/fljj-l [ a] u ^jai gr^^ 

Jl£iS0 SBlt i~-JL^I Jl£iSft ja «*»l=tf ii^t (COS J* i-lj* J J 

: i*,l=il y (_») t s J 

[i]^^^ + ^-W-W-^> 



[x 2 <l] > > V- j3[tan-*]^ ,_ U* J*^ 1 * 5 

: (►ajI^pI J 

- + - -) y-V ---) -Jr + ( y~0 -«--) (->) 

^Jj>*j\*S J> [ (x- l)-i-(x-l) 2 + i-(x-l) 3 -|(A:- 1)< + ] 

[0<x<2jr>^.>. j5^[log,x] 



lhn ^=2, lim „ lim / 1 + — V= e 

\r -> 1 * - 1 rt ->x Vn= l,and n->°°\ n J 



. ijl^l f^jii ^ j> 

. JljJl oUl^ oL-Vj Jlj-xJlj oUybd! oL-l^ oUJk^* iJiiTj 

oL*-;! ^ j o" J* jij 

^ fJULl Ujbc oi jjl 4^*jil (JUJl /^JUsJl oUjI ^ ^p >JlJ^* akSfl ^ 

^JJa-^il ^tflj t ^1^1 ^ ^P £3 j A~- j^l* AP JSa aJL*I liL- vl^kpl -XJaJ . [^J&CL~t 

t ^y^Ji ^jy 1 ! . ijyJi ju^i jp oip j^j-i* ou-jy 0^1 j . ojujlp 

J^y. y^Jl ^JaJl jJb jj jjJJl ^^iJl fr Lip j IJlJ^S JJUeJ jli . jl ytliaJl ^ j yi j 

j>)l Olj t ^^iJ J*iil Ja^tJ! ji> jp a]^ j^jC ^-Ul ily- Jl AjyJ! A*-kU ^ 

. <£ yJl J jJLJl i-ljJ A^L- A-JUJI 
* * - * 

. OliJl jp ^>ycJ> j t 

iJLjb jt ^/l t a^L> ObLJi JU^j yjl *J y^Jl ^p JyU JaJl j^pt J p£>Jlj 

a^IjjD Jjli j^pj - Jai\^i\ Jp - Lfy^ 1 dyjl d\ U> : aT yJL* ^Up L^-i 
j y j . \ 4 ■ .. g> ^p «J0Jbr OUL; Jp AJLwNl cJLa>- UiS' <> j j^j aJUp J*A>- 



From Skinner to U^US" J \ <\Y Y <^-B. Farisha Lt^y jF. Millhollan j^^gJL- ^ JST 
u Jci\ ft Uip Jill*! o^--^ ji^Jt £r^y* l? ^~ll li^LJLi oLdi £^1 od*Rogers 

*Jus> y , y$L. ftt ^Ldlj ^Ud! ^/yjl L ^JWI J^oil t>3 Ll Id* 

japt Aii . ^^uii ^i cUIp ^ ^ri j y <ji jp ^ ji >^ . <j j^ji^ 

. y ^1 Sjajl ^ j tfi y^ ^ j'^l ^1 ^ jy& <Up 

OL>wJl y*^l AlJ yj o jjjjaj J*>U ja itii j i*lp Jp L*U I^J U ^^^L- J^jJ jlTj 

Ud£ y> ^yll <jj&\ y$L- ol^.l^-! o^lj . fj yJl li^JLJl J^jud Ui&l oli JUil! 
Uij jli UybU Jj , ^LJlj ( ^LcdJ ol^a; J tfdi! j t li jJLwJU ^^JjJl ^y^l 

: ( ) Liyj t 

yui UjLj^i ud>yi ^p A-^Uaj j Nif oi^uji /si y$L, ^ ^jJb Lxjj . y$L* JL^pLj 

4 Ji*Jl yjj Jj t i jjaL>~j t W( * * ^ ) • f^ 1 ^r*^ J VsJl 

t ( J**!* J>-^ t ^ ) ^L/y" J oU^I U*J* ^ J^-i ^ jl 

jJUJL! Jaj-'All *J yLJl Jp jl Hl^l) JUj^j jJUJl j ( tfd*Jl jl -Uxju y*$L- ji JLf. 

y$L- Oli t VvJ^ 1 J ^*ydl J UUi cJ^ vJaJI ^^JaJl jl J^>-j ^*>UaJlj 

- : Jj If j>juJI Id* J jlSil W^yj -uV^L* 
. ^p^^i Jp L^k? ^ J> jl jisw 

l^SU oljl y ii^i U^CjC j jL-J^L fr LL"j^I 1^1 ^-l^ ^Jp ^ jl ^ y> j 

. jd? j^P LjIj y^UaJl J b 

Ji U> JLiii ^Ul j& 

« i-p^l )) iJU^ Jp ^yi J a-1>-IjlII ol ^xJl o jjL aT ^L- <1jJj4 ^ J-^" ^ >Jl 

. L&? il y Hj >JI J*^ ^1 U^USI 

. ^a^-Jl U^dij t o^lj ^j^jj. Jc JLJ^I y^JLJ ^d*)l f ^iLl jl jjj^j 
f>^.J • V^^^ J oJ^i ^ d\ JJ -u^> >j ^ jl Jij 

iiy-Jl jlj i ^ *S AjU\ jl iLtoNl j t jl ydl il^i Jp v> Jy ^-dJl f j^l 

. d jj$> jlT Lf daii Jb-lj yfc ^]aj ^dil 



iTw • ^ ^ •t: ^ ^ ^ j,/r 

' ^ ■ ( ,c J3< ^ W • ^ , . , N > Ji, <r Ji C 

% *>> ^ *> ^ ^ - ivan rn 



S\1 




« times a J [ 



— vi r ■ ^* 

vl -^j ^IJi - f - , . L t,mes a times a. 




'*» ^ ^ r ^ ^ vui, ^ 



( (TAiJl J ) JuJ±\ jUtt J^ill ^ (JUlil ^ C ^> jVl (TJLiJl ^ <Ui_ 

oljjtl (JUslI ^->^ jU^-Vl jJUJI j 3 . 9 ^ (TJOJI jjUiJ iA^I Jap! oi jlT ^JiMj 

isJl 

UJ jl j/l, U ^ jJUiUJ ^i^dl > olU^Vl j^" -Wy^l J 

JjLJI jjtj ^kJb 

Reinforcement : ( jJjwlt ) ^Osll 

i-ljoJl ol^o- i^jAS ,JUJI iij J jJLJl J jjtallj ^Ldl J«_j at ^ i il^Vl 
«tlftl j ill jaVl JJL-j JlL* t ^.UJl , ol ySlI ,JUll iiil^ » jJl J jJ- JiJ»l\j 

o*^ ^Jlkil cyU-l UJL*i . ip^i; a) M iJ ^LJI jt ^1 t ^ iJ^L, ^1 ^. 

ii^LI > *Ja^^aij .Aj^> r ^a^T ^i^D ^1 J^iJl ^ 0U JUL j 4 pJUll 
IrSf j^^T cJLp ai pJUll Jl> 5,1^1 j a*^ JU^J J^j ^\ ^Ji 

*fi j-^ M j j~>- jy> <jb . pJUll iJL-o Ua^p LuL* *UJl yija^ iJ^U 

\\\ 



j;P A^aM Ji. Ai^il Oljslll i-ljOjl S_-Lll ikijSll j ^JUaJl 

Forgetting andExtinction 

jL~JI ^ ^U" oalpl j J> 3 ^ il^L- ^J^-o (1 lil 
lil ^1 J ^1^ ^ I^T ^UJl ^ ^ ^ ^ jj^ / U ~ Uij - 

J I ^Up bl ^j^> ^11 \Ja Oljl^il j J~^UJl ^1^0 Ujj t U&l J J~MiJl \ yJ*5 oi 

4iyij L. I Jl& j t itj ^xdl cAjU^MI (( ^L~^l f AP )) aJ^p 4jl Jp ^UlajMl ^^L- jy^ij 
f AiLU- OLS" ^L- j oL>l^~-l aJ 4jL^2j t^^UaJl ^IfCj oW^Mi 4 0L*-J1 j£> 

a^uT U» yJl obUi-^l s t-i c a^jiII j Li V=li 

yJi ot>Uu~-Ml li^U ^1 LLJl 4jl ^UlajMl . ^^L- uJs^p oij Axi j^l oL^p-uil 
U» yJl obb^-Ml (JUdLi Jail ^~~i j . oU-PJdl a~ jl" Ml Ua^ Iji $3 JiU JSI 
( ^> ^ > -iljj » ^L~^ f juJ a~JL Jiil tyJ ^3)^yP oL ^" j^LJl j 

J^J Oij . jl^Ml J>I^Ml JtTt *Ja* ^ J^l ji^Ml fr UU;Ml 01 OL-Ijjl 

. LL>^Ml jl^bl ^1>^^J (j\ t ajL>^Mi « AjljM 9 ^jJr^ 

A^jjs J^J^M S^^aiJl OUU^-Ml oUrji J^ ^ CJlT lij C^A^ J>Jl ^r-^^ 

J j . ^^ai jaj V^J^S Jju ^"Aki] UA^j ol^*^ r4*i^ ^>w2j ^ bl j t ^1 jUj 

A^loJl , g -,^S-.t j ^^Ja^- oU-^JUi" O^AiJl ol/Ua>- jjJ3^ ^*>UaJl t ^> y» 

. oU-pju^ oljjAitJl o^Uai iijLJl ^xUi jp jISnjM a^juS" 

J J?l ^Mll j? a^w>w? > j ol^j^J ^IJ^cu-l Ji- ^y^^l jjP *1 ^LJI frUaJij 

^1 -Ai j . ajLa^ Ia^- ^ ».,nH c jL>-S/l J ^ I jly o ^Ij t jo^-dl 
[{a+ = a 2 + * 2 j|^ + T t = \^ + t } > <iULl j±\ 



—I ( M ^ feet * 

(a + £) 2 Jo + + 1 = (O + ') j| ^js^l U! Jp ^ ^ Aijj 

^ W Irl ^y aJ1> Jp ? U*U ^ ^ [ = a 2 + 2flfc + b 2 

s;i jit ^ ^U; f U it jl 1^ J ^ °^ ^ ^ ^ ^ 

JJUl vlJ^U oUjOsll ^ oUi ^wd a^tj • j^ 11 ^ ^ 3 JjSfl 

0>-X*: JS oly^2jii\ 4J&?UJ-1 OU y*"^ ^ ^*** D J^* ti>*^ *^ 

J^^JI ii^U L^l tfjJl ^JJl + ^'] T ( + t) ~^waJl ~Ui i^i 

^1 ^J^P^il j^P jJ — Si ^Jj^ O^ ^ U*M5" ^j^P^ 1 ^ -ii ^ — ^ ^r— ^ f 

^^p ^ iJ jJUo aJIJjI 
Aversion and Avoidance : ^U^-^ij Ja*Jl 

y 4 jUi ^ e?^ 1 ' ^^^^ '^y 6 A ^- w ^ y r^ 1 °i 

. ^^Jl ^dJ ^ 2ulJI ^ J t * JL^I JL~ jiill 5J*jL? j£\ JVJ X-i 

f-U, ,i,Ji4 ^Lx^l 01 Ji^^ j - <up jUi^l jj 4jjJLi- ^~il piyll Jl^\ jA\ ^J- ^3 

ja-^Ji jjill j*-J ol ^ ^_>J1 ^L>^-i j\x^\ J U *J*J^>\ Juia. . ^^Jji 

• ^-j** ^ J 4 

^JUoJl Jjb4 Oi 01*^1 J 3JI — • >- '^3^ J ^^J^ -Ui JliU J*i . oU^bJI 



ur* > VJ>> oNjU . oL^JI i-lj- #^ Jjk--^ JJLiJtj 

c/XjU, . SUwM ,JU1I ikJ^t JjUrf SJjU ^ *J ijuJ. cJjjdl 

(\ \oT) J^iU j t «J _^LJ| i-^, «JjU *5 ^ dJL& £j^l P-'ichimt ^Uta)l OK" 
. Scince and Human Behavior JLjNl »5 11 j jJUJl i<L5' J i-yU-l j *_*liJl ol jyl" 

^ . i^U- y -J dJL&il li* 01 iSljiJ Jl ^ y . \sj ^UJL ol 

of ^uij ow^j-i ^ jr j» Vj u j j^rfT, >C > uij ( j^ui j^a? 

p <^il^ i^U J^j ^lid! ^,^1 ^u^! jt . il>Jl ^ v liJl : V^t 



. J»Li^S'l i^t 

> l^i J^ J* s-iUll U 0>^ ^Ss y> V»t 1*^1 ^U*i) jJUl /itj 

. ^ jjl d jLJ« JuT 4.1. r ..II o>'T 
. 4,1* i-j-ullj oU^ L~v ^Jb . ijjjJJk ^>Jl to*^ 

. jj^ji ^ jit ^ 

•JL* Ot Vjt . jJUdl J* ^ dls * o* 

\>\ 3 •lys-l ^ ol-U^Vl j, <» ^ Ui r j )\ U ^a*^ ^t 

^a3l il ^LJ( Ja<^ J-c v-i^- iU^-^l Jp ^JdO -JLii^l ji» ^JUslI ot 1 iUi-^J jsUT 
*ikii obl^-Vlj cA j& o^J J T ( .jilfU oljdl l> jit. ) oljjdl ^ iiL- 

O-SlSLi-. J^ JlfJt y.OiJl J* iilij S^ji jt C 0, <JTj ( ijl^-l ) jiii OLJNl J^. 



J j . oL>L )\ J JS\j J-*p jUl J s *z~»i ^-JUaJl yJ- ik-l ^ a^** j& ^ a~^L j 



^Jt jJl t j\ t ^Uil JJv ^ ^ jlp ^LJ — !l oUl ,__>J 

iuy&l v^ki! Jp 3 J7 ^ (JLJLI uLpi- <oU j^jV ^jlJdl . o^LpUI! JpS'I 

Sop Jomj \£ mJ Ujop . IjS bljipl ^ ^Jl J^l J jDSj o*>l£jull Jp 

. v-JUaJl ^U-l ^ip 

(JJl J v ^kll J^i, lili Jp ^U-^J cJtf v-^j . v ^kll ^ j& jt ^ 

^JUaJl ( The Technology of Teaching ) ^j-^ Or J>^" J ( V ^ ; > 1 A ) 

J»^T fjj^ Jzsu N \^ XOj - • • Jl J 



. oU>il 

jl^llj . -oU ^JlUI 4jL>-1 jP ^iaJl ij\ Linear] <uia>- £ jdl ^ijd\ jl ^ (j^*!^ 

Jp ^JUaJl 1* JJL>o" ^U^l J aJUI o jjail 01 ^£ Branches ! l*j> l£>^ ^ 

J4i <^ ^ y> T <\ ^ J>" ol ^f- OS" - ? U jl bup T <\ J* : S J»>> 

^Jb^l oilT lilj 1 . >Nl J[ iit> (T) Jl>Ji j ) J*>J» > i^l 

J ^ l/* ^ ^^J 3 -* J— '*>L- ^juj ^JjJ oLi'U i^*Jo^i^l^ ^Jy^'j ySL- ^^^^ c5j 

Jp ^L>L>-^y^^l JJ^ ^-1— I Jp A^Jli AP^< fi ^ 9 I^Ua>^ 01 J^Sj 

C^yJl Ajl-U- J Oj^i? ^il PLATO j . y^^l UJju Sii^-Tj O^A^Ltv* 

\Y0 



ULi Ji, <iLi Jp ^ ^ t ,0^1 ikM J oLU^-L j\ UJ 
j^i Ua^ o^^i ^Li j,> JUrti U,j 

(Jii J^J jl (Jail NOi OUiU j . J,UdU ^ <i ^ J 

J^L" f^d\ o^Jl /Tl ^1 5i>» (JUll S.U*Ll ^Ldl y^^l 

(Oal ^j-dl jij jjidl ^Ip ^p X- j* jyf i iiyb i-^^Uj 

J ^jU- JUpI j . j kJ\J*>i\ ^yki 4ja~Jl oLJ-l Oljl^ilj jfliLl 

^Lj Jp SopUl ^Lll j i^Ull j t oijl^iij c jJUi-l oL. y> 

. &JjU ij^lill jj-jlJdl J S^Ull oU^Lj^U 



J^K" ^ iibb Lr Jj 4jUU oy-^ 1 ^-jj-ul! ^^^Up £^r* j 

t ^jj-Ui) **Ip J>-|JL* Jp p-fi-XpLwi J Jj^JU-JU 5JLa* ^pjjJjd) y 4j ^iij JUjj 



. oL->l, y jjujj ^ ^3 y y J a^JI 
oi^j ^y* iy* < ^rij^b r 1 ^ 1 JoA> ^ 

Jiiiii J Jejjt j>j . /si *<^W\> ^^-j * ^j 1 ** r 1 ^ 

^ ^ JB" Uj . y>y I y 5 y>UM *i>* ^^WJ O^U AtJjS j* pJUll 01 
<*-ydl oU^Ljj ^yJUl iS jS ob O^J Oi j£c t oiij iUi l+U*; 

i Ci^jll ^jj* <rJU?j ^wd ^U/IT (JUsJlj ^LdJ ap>xLI oLJiJl fUi^i 



MTV 



^ j-j? ^ jLi>-Lj jJJij <. Lf*i*Jj oL*>Ij J\ ^JUj (J <c*Jl j-l~o J^l ^ ^^33 



(•Ltd! C/*SL^ ^ J.Ui- ^JuT 
j£li 



h JO 1 * 



UpU, ^L^J! v-t^Jl ^j^Jl ^lo^-l 



fJUJl /^JUsJl JJUj flOMu*jj tlfcil 

OL^J c UaPl 

i-»l jjl 



J JiJ — II 



JUaII JIJ — It oL^Jl ^1 



m 



Developing and Maintaining 
an Effective Learning 
Environment 

. oL^Ljl pLj J ^^Wt a* Uc ^ULI ^o* >i ^ SjjiT ikul 

W r 1 ^ <H«i ii* j-i^j AuJ^ UU U^f- Skut iJlr J^ill to* J 

. oL>lijJl j pLd! /^Ldl ^L^. f U*o-tj *Uul : Litf 

. p-U^I ol* J>- j ^k^Xj : L~*l>- 
. i_l jjt » J>-b i»L*;Vl j-it : LoL» 



j£ ^JA\ j& jj ^ y> J U jsJJ Upli 

j J j& o>JUll Jf OU I^xpU ,1 j'\ l^y, ^1 Olj>J3 s^l 

cjlTLt IjjiT olj^iU! • ,0-; j ^*>0JI dU-iTj oL^Ljl 

* * * t 

01 OvU^I! ^ J^UJI J**> 0^ o*JU11 ^ ^ V^ 1 

. U^J ^1 V>M oU^jll <-jJ^i oLj»lij l^o^uw. 

^JUjj y; oL* J <~>\t)\ olp ^> jll v*Vj ^ j J*^ 1 s-^ 1 ~ r 
iyJb ^ jbji 01 j^S SJUt- ii>>v ^L^JI J^JI 01 - 1 



J ja u*Lj ji\ k^LLIj ^Liilj oljl+JJ vj^il ^^a* - A 

<j;y~il uyu ^J* iJLul OO^J J* 1 -* t> v^'o* ^ ~ > • 

. jl&SU (r^ijlj j^L, <~-Ollj J>^l 

jJLbU (JU; J ^^UJI iJ^LA LsjUJi jjjlc oL^L ^1 ^ JT L>" <j;^ - \\ 

. oL^Ij^I ^JUaJl j& ijX* (Tjki OljJj j* OjLi>-Ij 

^ C*L>M ^ycJJ _^Ut- ^-jOil V bfll j*u - \ o 

V^ll oU^^il jj ^JLil ^U&l r a>euw ji ^ - \ Y 

ijli* pyu jl ^ AJli <JLp ^UT ^ 0| . oL^Lji Uuu^J -uiL. 

5^1 oL-^-j J*>U ^ j^j^ ^JLII 5^1, ^1 lt\J&\ ^jX* V LT 



J>\jJk\ Oj fU )\ OlPj-^^ll fC^J S-sO^J Js^'j JstWj (H^'j 

. j ^Ai&1 ^Jj i^Ji ji\ ^Uil jjsij v^Ual) UJL 

jf^? JJL-j ^JL ^JJ ^Ju*j m© y> J oL>l^! ,JU* a# J aJU* 

i^uji f m yu 3 ftiidVi abi ^ ^ y 1 cr^^ ^ uLi ^r^ 51 

j ^ opLj jl <-jf-„ oL->l> ^^L" J SbSO i-^JL <;li ^JL ^y 

jssiu ji\ juUJi oL. Jp f\i jli ^ dU-i* Oijj^ J f !ai^**S cybT 

*JU C .1 4i\ iijUpl J t o^il Lb j yull ili-^J l^UI j&C ^ jy iL 

il ^UNl jc*3 ( N ) 



OL^b^l jjjUi 

^jjuli iijpj <j y£V jnjI^ - > 

j! Uuj ^ j ( ) ^ jJdl cybSOi J oL-^b^l j j! Jaii 

jjJb^L- j>j}\ cy^UaJl V- >J dills' j cybSOl fO^i-J t^-Ul jyiii uilO^N j 

? i^bjl fr^Ql j oljl^il j ^Uil j jJU^I - > 



? siL^ uj~.L. ou^Jl^ ^ > ~ A 
? L$y^i l^il ijJJi; j\ bjb- ^x. ^U£H J J* - ^ 

? c^Ul ^ ^Uii Jp oTJe J* wbjl oljL^i^ jftiU Jp v l^3l oTj, J*- ^ • 

? ^jy^ J j^i fa>ww J*- \ \ 

j r xiw^ j^iJ! ^.^UxLJ l^i j&j <L.lf t^j^J'j iuj*ljJ! J*- U 

? L* ^^laj ^^aJ JJL^ Ja } Ji> 4jJUJl ioaiadl *Ua>-Vl ^US3l j^o J*- ^ 1 

? ojjL oL^kJlj iijy^il V^^' oUJla^all oL*LUlL^Ij iiLaM jUil Ja— 
? Ob JaJlj 4* yiil OUJiu^ilj <i yJJ ^ oUIk^all j jJ: ilbb Ja- ^ <\ 

? ^-bLlj jUjJl jJJ^^ Ja- T . 

? J ^s^* jydJ J Jby ^1 OU^^II Jf Ja~ T ^ 

Uxk^il criJ-^" ^ j J-uJi oS"k] oU*L ^1 ^-xT gfi Ail 

. ^b^UaJ SjJOJ! oL>uw.j Ji*Jl yi <U> ^L- ^b^Jl J* jtu^ 

? ^JUaJi SjJLi Ob ^uJl JjL_* ^ AjjUlj cu^ - T 

f^'j ^ j-^ 5-L>- t^W* ^r^t pJUii J L^UJl oL^-Jl ^u-Vi J* - a 



? ^JUiilj fJLJJ 3»*J»tj £>->y «->LuS(l J» - > • 

? opi^i Jp iifP^/i jp vufli j* - > r 

f JA-ll Ji- W> jJ o->UJ> Jp jT^ J* 

Uilj t wLjl _j ^liU (C >Sj 3 ^3 ^ J* _ n 

? fOi.o-j ^JU-Vt _j SJt ye-M UiUl Jl£it J» - > A 

? ^/amj yi *i>-> L-b. ^u&i j i-jb^-ii i^-Ld 1 ow , r- , s! 1 J* - * > 

J Wj yy* f^ 5 -" ^ ^-J^ 1 ^MJij J^i 

? V^ULl jl^ Jjj Jp j S-u*- s-^ 11 J* - ^ 
. ^ UU. Jl cfiW ^l^L 0^.^ ^^UJI v^li 

jt ( icji j> oii o^-Jb. ^u-ii ^ j^uju ) 5*^** J j^ii J* - r 

. pi Jai ^ v-iUaU if-Jli ^l^Jl 01 Jl ^ 

ii^i y \J&\ C >" J* J ? ^ ^ J* J j ^ J^^' > - 1 

tji&i juo^i fO*u-j v^ij ^j^ 1 J* - 



T V.U o^ll J jf <«lk- JuUI *tjjUlj ^Uil Ojji! J* - V 
T J^u.:,.,,. jiJUl v *kU ^L. V L^J| J* - a 

? feUl LL' j SkuSf! j vJUail jtjij iLuVl o^Atf I J» - U 

^ »3Uj . jJULi oU-t c-^U i^bJl jaJl ^j^II ^ i]L* 

cM i>* f- 1 *- 01 "—^ o^ 1 V-i UjL^L ^jlL- of JbV -utfli-l 

* ^J^**J i—L. i_*JjJ oLivo tj^lLJl ^JjLi Ja - ^ 

T ^yk. -u*uu juj^i jjuju > - r 

? r-Wi Jf ' v-o-^ 1 cji-uVi c-iw> J* - t 

? Ol.>>«i) J^a*, <^_pt J* v L^Jl ijj*. J* - o 

? ola>w-l J+J J^B* ^> J* v l£j| J* 

? ^ r o»u^l s-s^llj v^Sflj f^i\ Jt, 4^. al^. ayjjll Cv si > - A 
ol*^ OS V-m ik^tj oUj^L. , ^l^i <ui* JJI . J* - ^ 

yj-^U a*. V L£J! L> t y^-^l i jl*c i^Lij ol ^ jj, ^JUI jJUJU v-Jb - \ o 

: ^joll ^bCJi 

1TV 



t ^jJteJl J> t ^L,;i tfjs^l gi S>iVl j,UI Jl> Vt 01 

oL^yi v-^ <<:>" J — JU fOiw-J ji j£c jJIj t ,JU1I JJL-_j_j ^'UaiJ-l 

^ j . Oyc* jjA Oyc* ^UT jU>-l j <~~JL <JU5 UajI o^" 

<^*>UaJJ ^♦Jju jJUa*^' (j^Jj p fl.-di^f ^♦JUJ j.L^2».*r ^IjjJl c-Al£ll (Jl djja^j ^jvJUll 
j 1 jj^ajj djlyL jl jjyJUll ^^ij^ j^Ud^5* oL->Lj ^Ll^^j -La* . c-. T^Jl 

^ Up ,Jd* c^-jU lij o^i J^i J^JL; -u!^ ^ J* J fjo J ^Ui Jp 

i~-L> j^p O JLi ajOjO J ^aij oIp^>^» Jp s-^^ t/^J ? ^ ^ 

* * * 

VI j^cj . Jb-lj jyU J -uJL; ^JIUJ ^ Lf }£\ SjL. ,_j^Jl r U~ j 

. ^ idULl S-Ui! Ij-Oi VI v_jfej i->lijl zUyj> jll j^l v-.'iUJLI 4| j^c c^JDl 

. j^c * VI jS3j t ^jjuJl vJl-Vj i^^l Li lyL^. o^. 



Jij v^Wl J* ^ J^jll fU**-^l j£ Ui dU i Jli JfcU tJ _ ^ . ^| jj| 

t*>S J fijV oli JJLil JT ^ sjL, jy ^ 

j* ^ ^_Jl jiJJl L, ^ ^ ^ ji ^ | 

jj l^-U^ j>£ 0>yuV jjiiT ^^0, JjUjj dJJi J jopL-IIj i^aiU 0_^-b4 

s-f.j ou»^-i v^wi fc>". j r 1 - 11 ^ j> jr 

JU^ ^ W^lj Ol^lj mja JISOI ^ jjiT r o^j . v ufli 

U J^»i j>* i>i v ^Uai! oi v^-j • i*^ 1 i^^l oU^^ll 
O^^i, olTj ^,LJ| c ^Lilj ^Liil 0jO£ olTj 

J ob>ll OiO^J r lo^| o^-jLr V 5UJ| ^ J_^iiJlj oU^I 

0j*^i!j t v-sJ^ll jl^iVl J*iSy£ U»JL. I otj » U jL^-lj v U£ll 

^ dJij j>l j!>U ^ iely o^jU. jwUll 

J 5iUI j^.j itl^ill ol^J J*l>cw jJULl 01 ,Jk • o^lj 

kl^-JI > v^aJl (^Jj v-^ljJl la* Jii 1^ U|f»l I 01 J^l > ^ ^li J^iJl 
Lfl^P ^ ^iJl ^Jks wlyU) oL-rf ot OwJ^I s-<6 ' a-j-tilj 

auMlj ^alilj ^Liilj oUydl J* oU»^>X IjJuLj 5*1 yiJl *L't Ut-f l_^>. 



ess* f- &i j ^ ^ ^ p-rj* ( J* 1 -^ ) a* ***** 

jl *S>j~j OyJjCJ jli CAtS jPr^ CjlJI lilj . /Si 4jLju Sli/ifl j c^U£Jl 

j^jl£ I* -Up <J\ fr ^JJl jl ^L^Jl Jl djl'Vl Jl j^Lc u^- j ^jOJ j-Ua^T c^U^Jl I y yu 
oJJ-LA oU j^Ua^T p^^T j^JL^Uw J> y+ c^^Uail jli JUL; j . jjJ J>- 
. c/ A***Ll J Ujl ^ VOj cyA&l J ili/ifl j £■ j^Jl oJUb ^ jl piicJJ j c (JUH 
jl j£-C jJUll JJj . ( ^L&i j jJicJJ ) Sli/ifl ^ ^ UyJ j jy„ jl* j 

. UjLJl J^aill J SjLiVl ^Ij ip^dJ ^Ldl /^UJI j:>U~ ^ iLik* J>U1 ilLjb 

* * * * * 

^j-lj-X l OL>lj^l J £Jf1 JwL. <^»l>- » JJ**> jj^i jl v^- ^W** 1 * jl' (^*» ^1 ■ 

ijji^ i^SC Ji^l J*- U .j-jlJit i*J*ii«_j <!j jJ ^l«sJt i f^-sJ' oLL* oLmj 

fjic-j ji Jst Jlsil J«- >j • r 1 ** /(C 1 * 7 u jj-^ cr 1 ' ^j^ 1 4i * 
tfji&,f ^.jjj j B ji*ji jl . oL^g^Ji j ji^Sfi jij^r jj^Sfi *M 

— : 

iSj*. jur flj tfiJI ^J-all /Ul ^ J^ill J UUI ^1 ^ 3 >" jl^Sfl jj 
dL^S ^ LiK" a* cJu^< LU J* jXjLI li» ^ j^UVl f yj lyl 



J^i j£r vWVi j f *Vi ju yuii jju ^ ^ 
^ ^Dl ^oil Oli < u j i^i*, 5JULI obl^Vl o£» . 

>->^ S-^j ' * VLUa-l dLU c (JU^T diUi! i^lUl Jft- ^ 

J-J j^' > ^W;i ^ tf^j i->dl ^ Jl ^ JJL- ^ oi^S/l .Ju 

^Uil jj ^ jfa ^ ^ j>4 ^ 

^Uil ^ JJJ <JU_, v ^ v-^ljll I** jf ^ i^bVl ^LJI kr Ji«; 

^ O^Ij rf-lja v^lj ^ tn VI v!5Utll ^ J-iij . ^-IjJl oL-L- 

j o^' v^iyi oVULl ^ JJi ^ as J ^ 

cVU U M» oWiyi <L^- ol oUljJI ^ o^Lti ai_, U.IA > >^ 
jelil jl^l gte u« «b oUI^ of ,1 ^ V ^J| oU . ja ^ 

Uji . ^i^i uudi, a-ui > gjuji a> j oyC- oi >iy, a* iju 

U 0j£ jj J^- ^, ^ ^ ^ ^ <lidL|j ^ ( ^ 

■*» 0>Ul ^U-j v^l^ll yi V ^JJ| ui,cl 0U : UUj . up ^ 



jU soft* *)_, ^ «1 -Uii *i( Jp t^W' <* Oij «~i lT 11 JV 1 cr* 

.Ui ^ j y ^ j£ ^jw j^Juii ou Ub • r 1 ^' J* ^ J ^ * 

^^Uf. sl^ (nr^U j Si > <i> j^'>. (€>"J £^ J 0*~" 

p j. u^jj+j&l f bU jU liWj . «i> ^J-^ Jl 0_,>. 



: ^jall v^t jit cjlJLAl 

<d j_^_ jl >U esJUl . oUbUJI ,JLi J ^^U! li "lUii v^^ 1 
J ^ ^j-I^I J OL^IJ JuS ji v-W OL^UJI (J* j iSj* jij 

Olj>. J vJfiyi OU-*? ^j-fcS UJUPj if^Sll Ja-iaiJl ik^ji ^ ^yJl J^lait 

. iiJ^- (JU; lJLuS! LLt >s£ ji s_-*? If ^Ijilj 

IfJU; j& i-^^JI Oljlfll ji J oUl ^ ,Ji~ . J*>U j, 

^ J» 5iJ^I ol> J Salll J^jWJI oij i J*^ ^ 

J>Jl ^1 JU J^j ■ (JUI «W-j foil ^1 Oljl^l ^^UJ J Jl^Jl 
0? ^ vJOa; jt y» i~^J» oljl^U r U*u-l Jo (nSj^Sj 

J*>U j, CAJJS J~kj i-j^f 01 If • cH ^3 eI * 

ji j£s 01 . Oljl+ll iii vW-' Cr* W ^ 01 v^^ 1 

oi ^ jirui) Ui>r ^i^i ^juli ^ ^ . uja 3 up» um 

■ -J, >•< ^i^il 01 W . ^ lS^^I oljL^Mlj 

jl Uj JbJl r ^J! J J^Oll J f JLi- ^ 5^.-^ ^Lil v-^ 11 V-V 

V-b ^J- Ji J\ 3 a-L-Ll j c b j» cJ^JI ^ ^Ui jli i ^. 5 >JI ,J-dl 

J^J ji ^ , ^ * OjK- t Jjjll * r *Sll Ju U* v^Jk; ^11 j vJWI 



Ss-Ij* S> »b'I ^ v-s^' SblT fOUa-^ J J, j£r <GU ^1 ^jjl ^1 IL-Jl^ 
V^JJI a* s-U^i tf-M r^ 1 (pSj u-Li Ji> . ^1 > ^.Lil 

J_^i! jjjsiS' O^J** f-Xi^-w j hij ^ ob ^ ^^^-U J l^ai^w jt ^JU, 

J^-j J** a- 1 -' > vJUaiJ ^^ai sjy ibir ^ijji ^1^1 5jli r 

^1 pLdlj ^Ldl «J*i;T - jo'l UJ» v ^UxU v^l^ll oL* v. Dl ^Cc 

01 ^ <JUl 5**Ldlj v-iydl Jku^li ^ jtf Cj ^ a * J\ } oUa-; jj , oLs!(is ji 

>ui J^u ^ uu-i ^-vu j^i j ^ ^ jfljn oir iii _ r 

• V* 1 /' JJL-'J Ol,!>; JvJaII ^ Ijj^ 0U ^>JI 

. LiiT ai y | oL* j Uwdl ikiiVl - i 

JJ^j , ^.jU *b<j i^U »JU - n 

• ^IjT otlji ^ jtjjs i,^ , oL.yjLl 



- : oU^I ^ Jtdl gjll ^ tft J* c*>* oWlj ai OU 

jJL* jjP oLp y^P y> fr*i OLp ~ V 

. oL_*x!t J d ty* *i /ill > oU^ ^1 j JUU-I oIp^^LI ja -ar - o 

Jp oL-*Jl L-t . SJbJbs- cJ^y^y ^ J ,3=^ ^kd* V^J* 

oLp^^I s-s*Vj j ^J 1 * *U*pV fJL>«s-J l^li iUl^oU^U 

^ J ^_/>UaJl 5JLpL-v- y& oL-jcJI a!* ^JLA^ i^-ljjjl ^/L^a^ <r^^ 

^* J*** 3 • r 1 ^ 1 ^ ^Uit^ oljLgii^ jJLbU ^U^l^ 

Oli oJL* jj J^l J JLSLfy ^ jl JJ ^ l J^ ^' , J jJl 

^Ijjl Oy^-j v^ljj OL^ Ja*; ii/l- > Olp^ r ^Ld ^*>Ua)l jIopIj 4^liLi ^^Vl 
J^l ^ dAJij <• yU jjJl olp^^il^ oVl olp^^iij ix>-\ J>\ Cs\&jj9y 

o\ . v>L.yi jJiJI ^b^ olp^y.1 Jy JpUJI^ oL^L->J iLJ^il ^Ja!l -uTb 

• J^aiJl j cTJ^" cT^^ ^^3**^ J ^^4^ J I^U^Ap j^j IfU^" J^UJl 

iUss-l ^11 oU^y JaU J d ^ iiL* JU ^*>Ua)l JJ ^ Oi 4«s-^ oU ^> y 



oUy r j> -LuU oLs-l^l tUa*l ^ ^ Lll ^ 4ili oVUl 

j^-itf jt ouy v>» £r>y ou^^jj autfi caul^i ^ 
ji&vi jjj> v-^iyj 0i=^ Jf ^ . U*. L^jjb-j Ljlj L^l-i 

dJjoJ-l 3iUJ jjjuu j . j^jJU ^1 iJLU s^lll jy^yu^jj L'Ul" i|. W j^LJl 

J oU^^il *p y^A 'At-y+f <Ju&j ^U^l J J$L^ cy^UaJl SOpUl 

o*AklI ^rl^ll olu*? >lk*l 

• S-^J eft* J-** ui-T 

^ *}L«i 5^1 jjS\ Ol^l j *UapV ^ > j a^^> U > *JLa 

dyk*J J±J*l\ fr V> Jl ^yC^ll « 4,^1 f Uj^l Ob J^Ull 1^1 )) 

jl J*a4 v , ^J | ^> oU>Ljl ^Lj J UU I jui s^-l ^Jl juiu jl ouT . ^1 ^il 
ol>sL| ^ JUI j_JI fU^lj^jcdL^j j^^j ^l^il yi pJULl ^l^yji 

- : ( jJUU! oblijl ) ol s-^ 1 cU^pV 

. ^Jlt JT »Lol ^Jb- dLI oTl; oLu*Jl J^p JJ - ^ 
. ^js-I ^LJ ( J>\jj*\ y ) UJb Japl - y 

. <^r\ jJi aL^j j apLji ^ n ui^ u. Jap i - r 

. obT J c^^J ^a)| .w^-ljJl J^P jycj U-Up' ^^UaJI - i 

. v^- 1 ^ 1 v^J ( ^1 J-^i)l J oi^iU ^f-l - o 

U0 



ikiJ^I j OUJI iJUl iJUll Jl ijj^iJl ol^l j v-LLl olw >Jl J*J j 
.^U-l/iSh ip^^^T fJL*i-J Jl j& oL^lj J*p -up ^jJb" Jl ^ ^1 L*UU 

'Jjfc JLi ^1 j Jf OUI /i^l «JU* ^Ul^l Jl r-l^ Jli j . oL^I 

* * 

. ^1^1 ikJ Jp ^ - T 

(I lil j . s- 1 ^ ^ £^ J-^s Jl j£c ^1 j JT <jIju j *ku^l j j^l ^ - r 

. <j ^1 i!Lw. ^1 J Jii i!Lw. Jjl j£ J* ^kuw 

• (H^-^ ^ Lr* JL.^x)l Jysj iu*il jijli 5 ! Si ji>- Japl - 1 

. ^ jtf^l jijl^lj iktJ!A! oUI/ilj J*pl - o 

Iju jl ^JU* ^^-j *l IJuh JU . i^Ll *UI y^lj JT JjLu J*^ 1 - 1 

Jl Ja^^j j oL^I ^ <J ys-Sfl i-iJ J^* ikiJ^I j ^j-dlj 4—jLll jjjli Jf tUipl - Y 

. v^iyi j j^a* ji ^ aJU*ji Uutj^ij >rvij u~ii ^uni 

^ >Nl iku^l j jo^l j JJUlI j 1 ^ ^ ^ ^ ^ Ol^l ^ Japl - A 

. 0^-* ^jW^* 0^3 Jl jSlc OUI yi Joto - > . 

. <*LJI a~*\>)\ odl ^ j^^r ^ j ^Ij-u) v^Uail ^ikit oL^lj J*pI - \ \ 
oULfr jl oLJL* JSLi, J oL^lj J^p Jp 1^*^ jl ^^Jail jl* UU-I - ^ r 

• ^» J ^ J ^ j^ 1 ^ Jjl^ - \ r 

U^JI l^l^jf JU i;L.l ^_/)UJt UJu; ai ^1 Jlj oUydl ^IopI jp ^kJl 
o^L^ j fr lk^Vl £oU jp <i>^ oL^I^I J ^yU\ (0*11 r> L (I Jl ji^-V 



* * « * 

( s_JU> i • Jl T • j* ) J j\ 4 — J- jJUll ^ jX> jl ibdl aI^j . 5>J^ <*-L*w 

. jJ>A\ f U>^l j> Jl JJ l^^wj^wa;^ *Ua^Sll aUy j£c 4itt Me>ll ^ j 
^ j V Oy*^ c^Ji J J-*iN J v- 3 ^ 1 OLljw" j^^JUall U UL>.lj 

^JUJJ *l ^1 IJU> iiiUL! ft LJI ^Ua^t j y^^jj J jaZ&jj ^U-l p+L* v'^iill 

J*J jJJL! ^ jl . j& j^l ^> > iJ*l~* J*» jb 

jl J UJLW JJ . ^LcJI j ^\ j >u-I UpU) (T^kT U*l ^ ^Lfl-I j j 

^?l J I jlLi Ji I Jl L.I ^1 Jl jyij oy^ v^ 1 J ^ j-*** s~*^ pr-^ pJ*~ 
jl 4iJb£ Atr*vjl y—l fU^-lj l£ ^1 I jA ^ jJU jl ^j^l^l jl jl oLlLxil 

jCju <uli t £^^11 J i_/>UaJl ^jd J^J ^yJl ^ ^^^csJl ^ JlfU Jj y>J>\ Jit iS r-*. 
. <JU-1 Sill I Ij^ju ^ ©JbJ^ uIp yi> ji v^^Ua)! Juki* jl L~£p Wbl 

j opLw <;i ^ v^ 1 ^ 1 o^JUii ^i vW-^* ^' a* 

j^j Ji ^1 j oL>-l J^J v^^UaJJ IjiU- ^gkw" OL ^-11 d-U jl ^^aj yuijj 

c * * 

v^^UJi ^piiu jl v J ylil j ^j^i ^^UaJl jl ^^w^/ IjjlJI oL. 

^$oC oLi jl jo- J j . pJUJl J aJU-IjOI 4j"1*1$~-Lj jLco U-i ^»-l ^1 Jj^Lcj 
Jp jJJ- r a^uJ jl jSlc i^ULl bjjll j ^a^wiJl jli v^ 1 J-* 1 ^ ^ o ^ 0* 

oLunJl J^P J 5-^'J-l Ol jLiP^I ^UjUj ^1 J^xJ Ol^iajl-I OjcjI lilj ^L^lj J*P 
v^*>UaJl iiJi L^jl>- olilSU ^ ^IJk>«^-l i£j}j^\ tf ^>j^y Aii LiL- C-Japl ^Ij 
jl s^-^ 1 J-^ J* V>! A^jl^lj aJ^I^I g?lsJ! U^.j . ^1^1 J^P Jp 

. j^Lp ^ ^1^1 J ^y^l , l^iU, ^1 ^1^1 J*P iljl* ^^jJ! lil^ 

*UjI fJoA* jl . ^ jloll ^x-JOij j>*^l ftUjIj fr 1 ^ 1 j jijs* Ji^ 1 * ^j^ 1 

* * * t ft ft 

Ijla*^ UU L>-l j JL'Uap! J SJU-Utl Jl j^>co ^AUL^ v^l^Jl j^yL j^^fl 

MV 



> V>^J' JSL-U > i-isT 3il* J> I^U ly/i oi *y y 01 ^TJu j ^LJLl 
v*tj l^J^ «oj>> Ji v-U^jdl j, «>Ui Oji JUL t dlJUUSl jjc ^1 

ia,^ U> U t J^i; jt JjmVI j, Ji « feUU iLdlj <k}> » J^i; J j* Vli 

j-J-I JIJJI V*t of V v-l^II Lu j, ouLLJl o>Ui!l ^ JT J_j . ijL*. ij^il 

uij |»Ldl_} pLcJI (Tjaj oL>vJI>l-I (Ji~ J y i»LiJ ili* >iu JljJl l^y Oli 
Wr-I <-»Lis*"Vl J O^Lill J» J George poly U ^ £ jyr O-lSl 

jJ-I Jlj-Jl owl/- 1 j jXa. Vj*' J JJUJirj oL^L pi* J JI>Jl 

. oUL i-lja tut JUUlj ,JULI ^* 

*«u)i liUiJi .jIpj ^ v£ »ju j i\ fi\ oii t ^Lfr ju?i Ji jt aL* jj-u 

V-mJI *J*c> i^Lj iliJ J*. ilsj-Vlj oLtvlji-Vl j oU^VL iikdl 



w (JU1I l*.xL J\ <kt;Vi j ;,.,Ui jLuSfi Ji ^ *a ol dllij v^UJi 
oU>LJI J** VI* ^1 Skiilj jUJl ji ^Ul J* j'b ^1 JIJ it 

OJ^I JI^JI IJ Ul&l U*)l jJUll Japl bl, oJUJ^ oJ^j j iiUJl Ji [pyu* y,Jkll 

I ^1 jli 4 J-^iil J>-b iJtiLil j c <Ll-VI *U-Jj J JLJL" ily^ 



4 jJUJ-U . sojO^ oIp^^* iiiL.j ^oi; J ^LiiT fj^^-j JI^JI oL^I>u-l 

v^^j > <^>uJLi ob JUeSu utr ui^i j>« j 

UuwaJ C-JI olijiJLl JT ^ ^1 jj oL^L-Vlj ^LUi jJaJl^ 



* # * 

J* \j& >j -u^LJl oL-L-Vl^ 4 ^Ullj t oljl^il s m,7<I Ji ^JLUI jiT liJU 



^>^ll^[u-4)and(x + 2)] <* + * (t " 1* " 

? IX>cS\ ilopVi j& f U^I J\ J - 

ikJ o r J^-o 0^ ^ Oli dJi c-j c ol^l J^U ^ 

ou dJi ji j d> uiydij ^u^i ^ rf^" Jl 

-ul- Vi» JVaiVij ^jOU ^ )\ * y*Mj JLuAlj jLtf ShJ jU of aJp 

. ^-jjJl ^ J trtZ^gy J» i^JUil o*L-J u>^j i u-J- 01 cTi>" (> 

jjJ > <ftU >» JWJ j OU^L SayJ. (fy; ?jVS5 0^. ^ v-f. 



? 5 ^$3 1 <UUil 5j j-^aJU : oL^L^I iiyt* — i 

TT\ri i; y»TJT^ -jVt ^ bil : u iJijji - n 

[> 2 = Y ._r- = ^ tri ilb [v=;c"|^- = ^ bll :U - y 

□ A O O o j& ?JbJl JlCiSfl ^ J : U J* j-kJl - > \ 

^ A 



JcJ Vyt U> '/Ao Jr^aJl <~J J^Ui JjtfSfl ,iytJlU : ol^l ^-Ty - \ A 

? Aj^ . 

■ ? J* *M 

[y =jc 3 - l] > " V =^^otv^^ : oL-L-Sfl^y- Y- 

* * # 

^ : 4-JasLl oV^ULl ^ ^Uii J>- J SJu'li jftTl i-rtfl J>il ^ ^1 : oljl^it ^Ji; - Y Y 
cJ^*; jt j^jc a^L-IIj i J^JJI t t J^LtJJ A^b^ll ^Ull : ^Uil - YT 

L?' ? v*juJ>I oUj ydl ^ I ^aIUI 4j jcLI oUj yell . oUL ^Jl J UIjl^-I jtTI j 
? j ^ jUl j oUL J~JaJ SJtfli jtTl ^ oUj ydl 

— A-^b^Ji Ob^JaJl ^JfcjJ iik£ \jl^a oL^-L-I ^Jl>u~J ^ ! oL^-L-S/l ~ Y t 

UU>- ^1 oOjli /S^ jyju ^1 ^w? j j jU ^JU 4iJL^I j Jbb\ JjU J 

^Ijl>cl-! J JtpL^J 1^1 V^Vl j ajIp jfijj aJUI ^.Ull ol^-L-Vl jli i^ljj! 5yr*>. 

. i-ljJl lj>^ J>-b ^LJI /^JUsJl ^1 JI^JI v^L-I 

LajjIaj (wi <Oli *J oUaj*II iil^Nl j*Ja** AjW^ *^JU»H 

\0Y 



ub • y-»l ya«Ji olij^-li f u*u-i ^Jk; ajj ^ f ui- of oL^Ji j ( ) 

5<U-1 J* J^JJ « JJ>r > ( ) ili-T j,. taflsu «UJ 01 <i a* ^JUI ci^JI 
J JpVI ^yUl ^ t Jlill J_ j*, , oL>lJI j iyi jiSfl sJUJl ^ 

. aJjUUJ JJ-I Sp^L : JljJU il^l *£s oLiL Jl 

oL^lJI J 3 t ur JiVl vJUJl 1^ [2t 2 + 5* - 3 = 0?] f t . = r - c^o + 
- : ^ ^ilL- i^»waJl ijW-Vl JlJ^jJl >i ^ 5JUI ils-Sfl iLu 4 1 1 JJ ^ jg 

' Jl [2t 2 + 5x - 3] r - + i^y jl-Uil JJ^ J] gb± 5IjULI *i» JJ- 

? chilli mJI r - ^bJl J,!^ t [y] r^. J,L, y ^ 4 ^JL, j,,^, u 

«y ^'j [2t 2 + 5x - 3] r - v-o + V- Y jLOJLI i£jLl SJlall J^I^JU 

[ 2* 2 + 5* - 3|] r - + grtJl J«j 4 JL* ^ ^| r - ' T ujUJl 

•W <Uii- tfill Li [2* 2 + 5* - 3] T - + jUtfll Jl OVlj 
ji^ii *j jL~4 f + t £ 2t - 1 equal to ] ^ ~ u-Y jl*. t jJJi 

Ujl£j ^ ^ t J|yJ| ^ r ui t + 3 equal too] 

[* + 3 =oj>* = r + ^ [[ 2r - i = o]>* = \ - ^ra^i-i o^uii > ^> 

JT iJ^ij 01 JjU . oL>Ljl J ^.jj Lcai; jl* 4^. Jl> fj^^j \ Aj ^ } 

Lbs- ^ -Jij A^y; ^ ^Ul J|jJ| ^ iU-Vl f Uapt J i^ljjl J^b sJU. 

SjOi JiS/l .JUaJl 1^ t J^iJl ^ 01 Ml J J^iVl ^JIUJ ^ikit y£ ^ 

jr ji> ^.jji tb 't ^ju, jso ^1 oJi\ : q . j^iJi j ^ 1,1^1 ^Vij 
^)u» cj^ji jiJUapi ^ arl- iiur j . 1^ i^vi j uu, 

v^^UaJl ^-^1 Of <J ^ aJli J^ij| J^b -dp iU-^J J|j_J| JjU- fr LMj 

^IjOJl J^ill ^ J jfr . ^"jUj t .JJ ili^Vl 

^ij ^ f.ys J f U^->U oU>m U.J ^ ^ iU^ jUJIj -^.fA\ 

*3*r-i v^Uall ^ aiJi J^- ^ ^ orl- iJLli . ijuLdi ^ y 



\ jJbui-l Js J-^l J j Jj>-^ c/>UaJl trf t Ja*J* Ji Jtj^> Cf 

l^U t OjJ^I o^jUl Jp iJLaJl (JUil oLl>^l jli j&Ju j dJbbsu-l JJ (n di-I 

^ jja; ji j^uj iitM-^l ji ^1 ^ 4ji ^ ^ j t ol jL^ilj jJLbJJ (H^Jij y^i 

. UJi <-*yJki oI»jt....U jup oljL^Lij jJliJ-l J^>- 

c/>UaJl OUU I ja j~J- jl j£c ^yJl Aj^>Ji eJlJUb^L iliJ ^ ^1 Uajl j 

j* AjLjv ^j-U jl j J./atfSl Jj>o Ji UJi Uaja£ t^JJaiJ If li jjlli £*j ^JUaJl jJU; 

.... ULx^l ja ^JLU JT juis-u dUij ^jJi ftLJI (JUi! JJ 

O^Li^ ja dy\*j j**^ oL^UJI (JU; j W J> ] O^A^iil 

^^U! ^j-dlj ( jJUsll frc ^J ) ^jjdl o^Uil j v^3l ^ jfcT ^ j ^ 

ji\ 0L^L,^!l ^JiM Jim oL^L,^!l (JU? J ^*>UaJl If* jUr jdl oL^Jl ti>*J 

J^J AjJ^i jl (J^JJ j fr jflLl IA* J IpJUilu ^ oUaII 1* ja as» JT 
4j jJj* ( jii^T ) 4JLA oJLpLw* v .l]a:T (J ^>»l 0*>^i^ iiL* jl J O^-til oi> 



\0i 



. ^^iw* jjuiij cJUaii ^ jf Ji - ^ 

. Aj y^ai\ ttJU ( J~^U ) OjO^ jJUil j cJUaJl J ^ jf ~ T 

oJy ^JJa^ jl j£r ^1 t jJUill ^ ^iutf ^A-J OjO^ jJUil j cJUaJl J jL4 jf - r 

. oL~--bU jL^-lj generating ( ^bil ) 

. jJUill ^ ^» J>- oW ^1 ^j^U; J cJUaJl <i ^* ^JJaj jl ( JUil Jp - i 
J» J iupUi ^ ^1 oW ^.^1 JU^ jl < { JUil sopLjc < ^JUali Jp v£ ~ 

* c 

^^k; {jAj J\ v£j < <i y-** J>- J i-JUaJl f jl jJUll Jp — 1 

. pJUill O^A^J- J*. C-*-l>^l ^1 ol*l^l 

o-l* J>- ^lJ^JjJ c_-JL-ij jJUill oIj ^<w> *~A~*I *j4-I l-i* (J ^tJLj cJ^- j 

SopLJi UjLJI c — 11 ol^L^JU fUjI <\ y^l\ C-J- <LuiJ^I aJu ^-jJUJj . ol^l 

- ^Jl J pJUsJl o!A£j~- J*. Jp ^^Wl 

<JUij| y <Jip jj^ai 435- i>v^ oLj»l ^!l pLw J O^AfO-* ja ^^UaJl jU, JLi 

. l(S <v*l>. iu^jjj jl Lp^I A-iUJ o«ib jl 

. ilUdl ^LJi\ j 2rJ~\ ^Ljj\ 

* * * 

jl i» ^ <-?y* y\*u fc^i uUL )\ g\ y J JuU fr bVl j ^!)UaJl JjUj 
oU-L-lj ^aXaa f-t* J JJU. JLi Aj j**J\ jUj ^JJI cJUaJli j^^iL i^U- 

jJUll ^1 ( J^^i ) oU^lj at-Sflj oU.ydl o^ly Jp jM > 4iSf oL^bJI 

^-^Jl J Ol ^ ^ J yU> jiJJl ^*>UaJl j . iS y*Jl ^ yJi jLf>. Jp jl Jp ^US^ 

. oLj^Lj ^JUil <^ib jt c-JUaJl i jJLi 



\00 



t£ » y^Jl J «V ^ ^^P J! iJLlP ^1 _y j* j V^. J\ ( ) 

t jj^T *3Uj obyil ^ J-Ud! S^y^l U*Jl oljJ^I jI t £JJ 

. C*U...,tIIj yil <~ J-UdU JiJl j^aJLi USLiJl ^ Jl JU; 

J*i t olp^J? ^JjJ -UP Ob ^ j jjIaj ^JJl LUJl ^j* jlwdl j *^*>UaJ I 

ai iilaft J jj>!! J JlSCiVl oU^ ys jl j* ^U)1 ^JU* 11 ^ 

« ^pUll » ^JUaJl jl jl Jp j <*>JUl1 Olp y Ja*u J ii^Jtv* ijJl! j^j 

olp ^? ja j olj yw? ^ jt*i Uiajl 

: iJUi^l ^L^t 

bop jl if oU*LJI (JU; J Ui> J^-u; oi iyii iJUi;j ^ . ^^kll jl* 

^Sli iuvij s^cli i^WVi ^ij frc5 Ji oyjij t sjui^di aj^Ji «iiS3ii i-yii 

Sop ii- Up jlf Up ^^Ua)! JUiiVl jilyil ^ ^ Jp? ilL* jl jX, cOiJJ 

oi oUL ^!l pJU; ^p I^pj o»ib oU*>U juLI ^JlUll ^Jij Ujl** ol y^- 

i^-x; djfcj M $ i£jA (4*; o*^SCj^ j^L oi oUL ^ll jjxd ooljt jl 
LUpj t *Uw»Vl ^ iJUj OU.UJI jJU; iljl^ j SjLJl ^ ol^l 

^1^. j \j^r j J^ji ^1 ^ Jp 4 OUL ^!l j J~*a>dl I > j& Oi LJUaJI j 

^ ( Uyu; ) a^SU jtfl ^l>l jl jjo^ ^JUt v ^l j**, iJUj . 

^ t oL^UJI ( JU=J ^^Jall jiJl JJo j iJLli 3ju*U jj^T oL^LJI 
p-UJ JxilL lo^ j^IJu ^JJI ^^UaJl j uj^\ j\ ^il ^LuV v-L> jjurV S^U 
J^iJl ol jA Jl <JL- Uip oU\^l ^o! jN o^lil jUI j jjLtuij oi oULj! 



Sj^T b^t- i^W^ vj&U Ol-^yij H?.j&) OL— .>! cJij o4 

jb j ajiy ij>}jfcf r*^~ J** V* 

jj ^lii J Jory J\ SiS & Ji ^y.ji\ fUfc»i cjLuSllj 

ji SJL^I 3-W ^ ^.jUll j i-^s-II ijjJUiVt ttlll 0j£rt Ji oMUU 

^ o_j>T j . *~> j-iii \jij-s -a o>^4 y < > o-ji-^ J y 

rf^SlI 5-^\c^Vl c^UlfcNj VM-I *»>!^ =i 

o**S^ o£ Ji i-bJbr jjd lii^ ^ ^ ^ jJl 0» If . 

^ J* JL. >t *l ^ J J&i If t V ATjLtil 0>«ft^ oL>liyi J-rf i-jJ-JJ 
. v^ljl oU^»y,l OU-V i....,*U (JUill ^Lsil Jpj oL>l<yi ^LJ j v^^l 

»fiy SjaiJi (U*. j i-uii iti yJi J \1 4 oL^Lyi ,JUsJ ^ 

^ ^-^l ^jJ Jmft 01 jSic *-i>\i)\ oU»j» >Jlj c _,ytJl 

V>LJI ( oL-LVl ) .j—^lj £*U1I (fOi- J j£i $ {ft) oL^liyi j 

O-^iil J>- J i»l jill VI 01 If . jlSoSfl 8 Ju» ^ Jp v.*^ 1 i ^ '<N> Oli 

. j oL^sL) yi j i-tiJJl 



oltUjNl ^Li j oL>UJI jJLj Jp bill J,y y M a,j^J ^UNl ^ j,op 3 
IjfcT IWyjl 0Uv> 4_>Ljl 5 >U!I j yi J\j i ol^LJ Oli-I J J*i!L 

V- 01 j£c ^ jOJL Jju* ^1 ^jj ^JJl j-JaIU (JLdl Jp ,^1- J\ 4J o^ 01 

ffMlAj oljl^il (-^ Vl J-»M j»i i Testimg jL^Vlj cjU*Sfl J*>U ^ jl«Jfc-Vl 

oLLJ! oJu O^U, oUL ^1 ^JLc OtT liJ-Sf} o^Jtll J^j oL>Jl oUJ ^ J 
01 1 LU!I i-tjoll jjiucj WL^I o^ill J* jjtfj ^ o^>^r 

Jay U^jL) o* ^ oL^L-lj ^Ui ^ £. J*UJl Jl t j^ufr I 

^^-^ J O^s ^ ^^Ul j <Jyl\ ol^dlj OljL^^I {yu j 

. Cf^ ^ Ob yu+ ^Jui^j Ol J^l c *! >IT ^*>Ua!l ^ ijiiST 

^ oTlsJl Jl O^Lr u^Uil Ju LU^ ft bt U« V-^j U*- >^ tbT ^^j; 

r*/ 11 <>j r^'J oy. j\ o>u. pt-^ ol Jp ^ ^ jU^i ^Jl-Ij ^-^jo; 

(JLm JT 01 Nl ji jbt Jl ojULiil V !AW1 01 jSUl > ^ 4jl ^ 

oL>Li 0U?1 J £>wJ Olj <^of jJj ^^ail Jl J-^lj jl J <_Jli> JT SOpI • 4J jjL«w« 4jp 

>0A 



^1L" dJLP jjjdl oIj Jp Jo; ( oljU! ) olv>U jli>! J <b^*& ji t-j^ iJai^i! 

b> b> ^*>UaJl Ui^^ f^&l* 4-*liU j i vc*-J! j i ks*J\ j>sAi!l y J>L^Tl 

I ^ ji jJljj jLj oi jl jc-^jl- ^ jw* Sj^Ji Ji >j of sJii* ^ l ^ J* 1 ^ 1 ; 

Usui -uj^l O^^SLiv* jwaij . h}J\ j <&J^> -ujJ OX. ^JUaJl Oli t 5j^J! Jp 

1*1 t 5*1^1 JLp Aplji L.^i ^LfsJlj ^iL-jC jl i>^aJl ^* <*>\j ^-JUaU I^aj 1*a^p 

-u J 0^ oi ( ) ^bi^Sf S;>UJl J y^.j iJaiJl j li>* jX, ^Ail 

t u>u bji>. yi t d ju ^ ^i ^ jUj yu* oi J c-jJ isii ^ 

^1 Ja ) Jj> UtJ J— j « ? dip- J fUl U lyfc jl ^Jai^J Ml )) Ji (( diol J 

JiJ^^ J>il>Jl ( • tH 1 j ^rj^-t 

. JLpIjj CjIjUxXv-I l*J~! ol J^^l a~^3 s-'^-' 

^yj v yL-l yd^u* ^ ( j^m ) f^Ji. l^uu jj^iJi <^ji i*i 

J iJjU-j J jdl v^l yi frbT J UJ^ JJu j oU>Ujl ^ jl ^U* JjU lil 
Jip ajjJ ^JlUl li* U> t oU>UJI jU;l Jp jili > JljiM ^ JvaiJl ^JJl 
t L^U ^J*; £l^ j ^l> j ai oU^Ji jU;l j v-li o*Kjl* ^iJl ^*>UJli 
diUx. j ^jSi J* Oli t ^-U jl ^ J J&T J^il J^* 1^ 

cjy^ ^*>uji o ^ jii ^ iiu otr iii ju ^1 Jp t ^^jj ( ^> ) 

30^1 ^>^>l li* 4-p>JI Ua*!l SjJ^I ^jJ c^J ^1 0^ dJJi Oli 

. y <jcj^ c^i ^1 aLJ^I ( ^lil - ^>)1 ) 

ji &\ ^ ^ju, jr j^j ^i yi jjuji j oi^mi y^tj y^i ^iyi ^mi 

jllp c^^lUl isklil ofejlp >S1 ftUa^Ml ilil ^ cJL^TI j^c j iskU ^l^i 

oi jjU ji y>n ^j^ 1 j .H 1 jtp Jj^ J 

^6^ 



01 VI 0^ ^1 *U^Sll J»LfI oiLi^V Sj^. iJUj 

Ui* Jl ^jrf ji ^1 t U^t .JUj ^_^LL } iflll Uu!l oU-Ui-Vl 

iik* o«x£jJ. US' U > J^l lUsLl ^ ^ ^JUJi ir lili i>i 

^ 4iU JiJl tlycVl ^ o~ ^ JJ *| jll jLL-J J jl^-L Ji^ jlT lii j( 

il^ <oJ jjS; ji , SiOaLt iJjl* ^JlT t oU»LJI ^ J ot ij^ J jx, ^JUi 

: JJUui^l o*£iil jj^JU 

JJ-i)l <k>J\ VljJl j^lj t ^ s S-Wll > oLejII jl 

i uULjl pLu iljUi J 5j>^il Jji^l oly Ip-w Jl j£c i^liJl . i^UoU 



Ob ^jaS*JlJ ) jl ^Jy J-^i j Mildred j j-iLL* j Johm Wilson jj~JL j J ^ j . dL>JJ 
<JUj ol^JT U each ethnic group i^c* <aj ^p iptfr JS" ; Jl \ ^ V \ flp jj^L> j 5 ^JtJ ( |JUs)1 
^jti (^1 jJLL" jl |f . jjdl J^Oj jl JJ JiiaJl LfJUi -UUVl dJLfi apUj^ UjJ 

i yil! ^ JUtt UiT -blji* Jp J^-Jtf t V jUl <kii\ jt> <a!z£ j Ujup i^'liaJl iiiJli U jjP 
uri J^" uk' Lr* <r^UaJl oUiil ( i^J ) <<Ja^ ^ jl iUui^V lib* jli c 

olf JU-I i^Jl oIpI* JT J^iJ <^»U ii^ ky> ^ l^jl^j v-jiJl So^yJ 

V-Jli yil J iUi iJj>-\ ( jtyt ) ^pJtf Jjl^>- J J^JUo jl J*^l ^ v-L-Vl A-ipVl 

jir i^u u^u^i jl j 1 ^ 1 j* ^ > j ^ ^ i-** ^ J 1 ^ 1 

: J Vlpr^ 1 O^Jfcll ^/w-JW 



* * « 

^l^^l frLJl ^ 0y^> ^1 jyAi^ p-r^ J-naaII ^ o^ — i-jjdl 

oUil *^JbL p^JjU J fltdL o*>^JL* 0^ ai j^Jiil *_/>UaJl ^JLa j . ^jJlIL. 

oS( oUA^I J lv *bl -jup ^p Ojij, Oj>T i j^Vl ^^Uoil j ( JLJLl 

yJ ^JLcJJ £waj ^ jjl O^U- J j £JyiJl OU jl J j t ftlJJJl w'i/i ftLJI (JUil 

OUJL- J\ t oalil (JUL I Jul j t J^oill Jp J^y^Il J j& iS^ . *_/>UaJl 

0jy«A; *_/>UaJl jy^l iibA j ^^JUil J-^uIl jJLb O^j 01 NJU Oli ^r^Jt 

0L-oO-^Vlj JUxll U»i ^ j.-<i>l 0^**~b ^1 <b- j^i ^^a!^ jW***^ 5-bJLP <-p\^>-I Jpywaj 

ua*!i j^i^j t J^^fij j ^n ;:L - , j j y >" ^' ^ j^s t*iJi ^J- 1 Ji c>* 

. oMU-l ^ J ja j\ ji j±\ i^^U? ^ -UyuJ L;?>u^ jJDjj 

: St! yJ! O^Li- 

j^ysT J Si^^li oUiSlii Sfriy Jp o jjiU yUi jjdl *-^*>^ jjtiw oi J\ Jp 
out J oUKli s^i } J 5Kjl. jmJL j*u ol S?i L^jdi 

^JUJI ^ ^Jia; ol dlb j U jyiJ ft cJ^&jA* t ^jiu Ol j£s oL^L, pi*; J 

i^yj?^? <i ^U* OLiSl!l lt\ J (Jp j ^»*>Uail ^iaw 01 -L>*i*- Jb'wUP l^cl y JLp iJLfr JT 
<ij ^Ja; jl I j$>- s,\ c Aj^j yu ^ j j JjL-w* 5^1 y JL«i . oUi^Ji oJU kjjuL* j^^ij^ 
I j <P^*Ja> ^P ob jLc* Q jiyiai ji oIjLp jl ObJ5" ^*>UaJl ^Z 3 ^ "1 

Ajf-\j oL->U ^1 j <u^U* oIj cJlf b|b OjJL>»J pJUi iL**JL <i J ,^^ Olj j'y^ ^1 

( ^0ll i^U^Jl Ol ybj lyL 01 ^ pJUil c-JJai 01 ^ (^iJl j 5*1 ytll O^ASLl* ^ 

I%Jjc«JJ aJL>- a>w?Ij f-^iJlj Sfrl ytll 0*!A$\JL* ^ juiS" ^ ; .,^> l-i^rj 1 ^Ja^ I L» jl y^!- 

. 4{UI 



jSi Ji oL^I J U ^ y j s&i, J^ill J V *UI ^ ^jj 0j& L.x* 
v^Wl ^ JJi io* iJU 0j£ Ua*j t (JULt l+.j^. jjl ^jjuJi j^-i j 

k> o-ij"^ 1 OL^IjS-l J LilT j ,1 jj .^Jl 0j& Ji t j^y^y J Ojlii. 

iLX, ojj v *yi ^ ,juj s_jl.V > bin ^.d i.ju^jLi j>)i 0j& 

caUlidl oU oU>ll ^ ^ ji j> y oi^^i ihJ ^ g,^ 

J opLw- oi ^ ^l olpfc^l of |f ^yxll J>j UUJI ^ oLf . ^ 

oii^ij j^uii j au-Sli oij ^ydi, i^u-i Jr-a ji L/-sifcAJ 

^-jjaJI J> j i^UU J>s<a iJI ^jl jjjt*: j jpL-J ji Uul jCc ( J«^r i^iJJl 

£. J-UdJ U,l> Ljjj ( ) 0^1 fjiu-j ^- jjll iJisVl ^ 0j 

JU '4 Jpj J.UI J* J^ill 0j£V ^Ij ijjk* ^1 jJUaJl 

0lj v-^W t*Jd SjsJ*^ ,JLw oli^M 01 jJULI >m 

r 1 ** Ji> W-^-tj ^ hjjl** jiVi pidi ^ ijjiT oij g| ^u.i 

: f*£ll vJ-I o'rtXiil £. J,Us)l 

01 Jp s^Sj ( 5^1 ^ ) J^i!| ^ ^uVl f >l 0^ oW-l *i* 

y >J JI* 00>Jl Jp V ^JJ| ^ iiVj ^jj, Jjj^cj 

j>i UaiPj-J^ill J Jli.U 01^ ^ oyU. ^jJl ^!AkU ^ ^ t jj: 

**-f v- 1 ^ 1 'Lsil v-W f>5i 01 i>>- ^ iJ5^ *,jj yJUill oi ,JUil 

i f U\l j^ J^ill of IT il^ULl ^i* ^jjl sJUJi 5 jSA^ ^j^j ol iLu-l 
J v^ixll ^> ^ VI f i,^ o!*£jl. ^ 0>U ^JUI ^!>UJI opLw 01 
j Ips^j jJl oU^ldl 01 ,»UI oTb oi W i-ljjjl ^ .ujji, OlTjl 

jj oj^r ^jUi ^^ji ji^. ji jp ^ u jjuiij ( oL-i^r ) 

Ij-/ o^ll 0j^. 01 v^j .jT^ f "^Sll >J 01 v^U lij^, - Aj l r f |j>u-l j^pj 
v<6 IT c*- ^jj ^ ^jji ^ ^ ^ ^ yip ^ } L^j JlPj 



iij* jlj . J-mJI J ji^b (M'j Sis-Sfl Jp JU1 cJj Jl cAJ&l 

. asl^. jp ^lji j v 1 ^ 11 sjpi—* y '*>. o^i- 

^ ^ jj| -o"^ i^Ll^ jll; obi )\ ,JU1 ( _ 5 la~- jl j£c ^ J^ii 

1^ ji Sfi t i^jj iiij^ l^—j>- Oi*^ 1 J- 1 * ^ ^ ^--^ cr^ ] °' <y r*^ ^ 

JUI CJj pi Ja«. 01 oU>Ljl J pi^dl yiLi . pixJl j J Ji ^ s^lT y ^ 

O^J Ji <JJ*Jlj Jt-Jl o-W^ 1 cljilj t J-^iii Skutj <<3>H oL^I^I ji-a 
. ol^V ^ j^ 1 J^l ^> Jp ^1 ^ 

l^Lij ( i^ULl ) i-P>II 4-LUI cljJUM Jp i^wAl oljL^Vl r IJi^lj JjJ^ 

jbL> JUs-yj (JUiJl vJWJ i-»ULl MiJl o^iil Jp ciyc Ji J J* dilij 
sj*iji j' Jp J-J Wj ^i^ 1 tf 'y* 0^ > s-JWl J*Lw' 01 Ul ^i>l ^ J^U^ 
oy^ oVU-i ,Ji*- J j 4* jJ Wp v-^ 1 j' ^ jj ^--^ r 1 *' 

jIjlpI . W*^ Jp v- 1 ^ 1 j ^ 0^>" Oy^ 

^ J isli-ll (n 11 ^ ^J^- 1 V"^ 1 ^ fi*** ^ ^ ^ 

r ^ii oJyJp oL^ ^ J -USLt- AiJJ t^jJI v^W 1 c Jliil J-» - oL^bj! 

V-LU >j ( -JUdl ) V-Ldl jU^I Jp j lijJJ »jM -^'j j 

ou/ £. j.usii jp ^ jaiiJi > v^ 1 * i-^ 1 ^^J 1 ( ^"y- 1 > ) 

cJy i ^ J^UJL oU»Ljl oL-L-tj oljV pirf Jp jijjli dyfi i-Aij 



JUi Uip Oli^ ^.Ul ^ »lUj . OU^II oJU, ('iU ) 

pA-uLJ UU bUfrf ji-u* ^J*. «U- _^ ^ ^jjj i^U ^ jjrf ji v ^Ua)l *V> 

j ,^^^11 ) ^lji ^ i^iui g 3> ai oijjiJi ^ o^uv ^ 4 

oL^LJI gj, iLV iLAJ ,V> of ^wJl 0j& Jij ( oL^LJI 

^ oi i~-L^I ^LJ-I oljl^ll j* ^li UU ^jlVl iylil a^oil J 

. Jp'bll iSj^l\ ob oU,LJI J o^Ul jj, j J,L>.| ^jji ftL- di V ^J»J| 

CJ U '4ij^j SjLl^l Jl O^b*. Ja*. yi Jp UUiij jjjkill ^^Uall 01 

OyU, ^.Dl ^^UJl SUpLJ. 0j~Ul ^ ol £s jr \ jjl^i iili ^ 4 
^^^l/J' SJl-i;^ ^ jt j_>. SJUaj 

UU, of Ua^j v ^13 jUirtl ^l>^l ^ iii ± } i^u ^ jjilL, ^1 

jijjUJi ^ fjjtr 01 . J up u . iiijj Lu^ o/< 

us* 5 *- W ^e^- J UAkwbf Oj-sj* LL^j 4 UUiJlj t i, lM , r 

oL>^l Jjj: Jp ^opL^ ^ ^JUi ^^UJl ^ oli t oL^L^JI 

(^w.; oLviLJI J*Liwj J^iJ ^1 /^i ^ IjiiT ot If S-ui. ia^ i 3 f i^,,.^ 

bl oL^L^Jl ^ ^b JLc ^-^l fjk*. OU t r U . ^^Uall o«ib iilj 

^LW JJU. SkuT Oj^ j 4 OL*^ _j 4 b^ii. c_JU» J$0 0^ OlT 

ii-i 4 oli-,]*- ^^UaU 0j*Ul ^ 01 oL^yi pjrf J L^^-J 

T u-Jj-^ 1 (CJ* J |U«sJl /(Jidl £ iU ^ ^_^e v ^ 1^ oi s_£j oUiL^! 

O^Odl U^jj oL^LJI pLj J ooiu-il Jp 5 Ip^j |U. oi 

: pJUsll &\J)J} ib^^l 

pi-sll J iiliilL iiLai o!>^jJLI J 4_JI j> oULSJ J ^1 Oj&l. l^M 
01 Up oL>li;i ^ ^-jU, oUli* ^ ^ J Jjii ^ ^ U 5jtp ^ 4 



i^Lat J > ^JJ <p olilii ^U- v^ 1 -' cr^*" Ji^ u*^ ^ ts* *^ J^- 

J* r+*^ ^ <^W>M ^ ^ . ui* ^ ouUi ^ J j 

r> »: Jl ,JUll Jp ^jf.. La ^ j oL^Ljl ,JU; ^ ^*>UaJ! «lj£t Jp S»L. >'T li 0/i Jl 
Jp oL^JI ^.j-tf J OU^VI 4 Jl* Jii-o 01 s-f.j ^^JaJ! ^ vV*J» OU^V! 

tjjk Jp J^^J-I Jp ij^i 0j& Jij . <_/>UaJl tVji joLdl J-p ^ jui J*-t ^ iJU oliU-l 
^ J iuitf-ll (oLdl jjl^ clyJ 4 i-jJiil O <^JUI ^1 J*5U ^ t olilpVl 

Jp ^ j]J\ cf> jJ\ ja ^ v^J' W> *UaPl j* art j ^-^WV 5,1^^1 > 

^ j^s; as . oL^LJi ^ ^ytj ^ J,LiJl aJlj ^JUJI ^ 

J} ^Jlkii olilk Jp ij^U 0j& ai OL^Vl ^ J j . 5^ ^ d^^o Jl ijjj^ 

j> 4ft*j JL^w-I Jb. <Uf i^li-l OL^LJI OU- jjZ* 3 ft Ul oUVl ^ Aia^I 



jHp > vJU, ^ J,WJ i^alU ^iil ^ vJO, ^ J3j 4\ j, j£ jjj 

±& Jjiilyj fiLJr iywxJt c-J_, os.jdlj ^1 Jj _^U f ^ _ 

aUj j<> ^ d% j^IjJIj ^jLJi ^ j^u J^J (JUJlj 1^.0^ 
O^r ^JIU! oVl SjOill 01 jwUl ^ ^ . ^oil ^ A <i> 

i^lj ij^i U^i ^ jf Ulill ^ ^JkJ ol^j ,U^L ^j, 

. Jjul jSLio 5>^!l ^ j ^opLJ, u/^, 01 jj^T V *>U»J 

n » o » i j ^.josJi 4Ju» fjis Ltiii . .A* j^,^ yui 

« ? j^U, V _^U » jU of JJ ? L^a^-I ^1 ^wjaJl 

WVI oUlf.Vl UljJl 5^ J f Ui; jji. ^ o Jj3U ^ jasJI 

oli ^ ^^UJ ^ju f UkJl > ^ ^ i>l ^ 

r^ 1 J*j ■ ^ yi^i jf iJi^u 

•^S ^ *^ J W ikui *bT 5^1 yUl J^b f UiJl OU 

. f UiJU 

11V 



y /is. >k ,»ui oir . <juj uir jj^ii j c b(ji 0S1 dUi U- >i 

SjsJjT jrf-j t L>_^o!l S-bXiJI JysAilli . ^ Jf J k_JUaJl ITI^Ij Ij-T y'j 

Uajl ilL* j )\ j^JkOpL-j <_j^UalJ i-U>- ^Juil _y« <Ji~« jjillj ol^i—ll 

jeijjT J r^ 1 ^> o* J^" J; 5ap 

. Ujt jU-^il ^jjj jl* oU jJlt j £jt {Oit «-»Uf fUfcJl J!^ 

5HS tft J lp <->/«Mj M 11 ^ j 1 - 1 * ^js— ^ J ^W^l Wl* kjjj* jf* 

i^^u-. i^i^i ouijjj ou-u- Siiisa-ir jfi j yuto ^ji w'^ 1 

J^i j> 5,yk. cJljV v-jULl <_ij>Jl ot SJLUI ijliiJi 5>l 0U JW 

v^^i ojxi juiou juij^i ^ r ikJu I^'j ^^Mi fUiJJ 

jk» s-atJlj aLi (\ <\VT) o>ys- (C V ^ ^ ^'■ A ^' T^ 1 

cJU; ^LUi! iJUi Jfla, jl^l y» f lkJl J^l ol Jli r lkll ^ >UJI 

JUUJJ Ubj Ij^l . (JUdJ JjU > <l~rj <oU»*lj ^ 0|i ^it 

cJj iJU* o^-jiN j aiWi t^Nl i-^ > v-iiJl- £-1^1 uij> c-^j i^ilJ 1**- j 

m 



iljLJl ifiJl^l ^ ^1 A j. ^ ^ ^ ^ ^ u 

J* Jlii,Vl o^V Jaii i^l oLT^LJl; iUVl J* sttl&l j,> J^iii 

> j^o-* j^i o\ ^ (1 oi j^i ^ ^ ^ ^ s ^ ^ 

alip-jU »)L* dlJi J| i»U»^L ^1 yJL Wj j>" Jli ^U, 

>j iJ^uVl iJy-il pLu^ jo*- v u*ll J^i, Si4 Uuli ^1 jl 

^>yi\ JJ; Jjmjaz^l ^ ^ iiUj, jjjc* ^jui juuVl j, Luj. JJiJl 4L*j ^ 
jij«Jl 01 o^j L-jail oL^Lj ^ (oLu Jj n - YA • ^LUllj 

jfriJl » jj^Jl ^ j£ ^ ^Lll j ijjsr 51i.| JL^i jJUi 

C^'J a'-jM > o- Ul it J > >u- Jjljjt 01 J«LI 

J^** J^- > ^ On jj\ )y*i (I 0] Jjjiil JjUl fl^lj ^ Jfr 
01 Jil^l ^ 01p> oLj,^ J^i ^ JoUJi f b»t W v LuJl jj> 

^ UIWI 01 ^* ^1 Oli JjVl oJ^il ^ ^1 ^ ^l^^J 5^ 

aJ uiui o^vu c^j^j wJiyi oi Ji ^juii £ b« jbJi jj , <ui, 

. 5>Ur UUJI iUl*.j , X^lj 4 5>-lj t Ji^ijLlj 

0^. 01 pUl s _^i o^-l j oU >dl ^ Jl ^ 

\f ^1 j, jl UUxU jUiVl jLo- oUJ* f U^I ^ 

ix, ^ jr ^ , jyj oi ^ p-\ o£a, u» ^-l^ j j^ji Jj,^ 



,Ui 01 SlCii oLU. JL* ,JUll UJa* ^1 « ^Vlj -bo^l ifja y : 

iJUj V f i *< A> r 1 * 11 J* & ^ r 1 * 11 

^ Jp Jj^JU jf\3 Oji jflia ^ *t>j-Jli *J* J-*» «J-v r-r 1 ^ 
il^>c dL^lj J J—Jl J cud; ,1 01 <<^ I > 5> Oli stUi 

. la> JiVl Jp U,-. Silp <^ J*f ujj- « J £»y 

il!>A J*ill ^liJl ji Wj V->Wl ^y^3 ibM ^ °i • 

. ^JUJl iJjtt iUw-Ml iui»j j^- 11 lH 1 'J-^ 

j. J, I lili J^ill Jp i Jc*J\ Jp (J-ll J-J ^1 ^-W ^ ^ : 5aJ-t 

5,U— I lil Ul ^ A W P j ^ ^ & ^ 

J\ 3 ^ j Lii^ll olb^Vl 01 . SJbJLi 5-^ 0j£ I,* ^ J^ 1 ^ r 1 * 11 
^ijjl jfi 0/i i^JL flkJl ^ V-^ ^ O^ 1 V ^ 

^ fU-i ^ JL* gUi jjs- i^-l ^ oLU^-Vl UT, U^-* L,p 

Jp ,JUll ^ j«i jUiSfl ji J>50l Jwy UK" J ,JUil Up U JI ^ : 
jkl ji >l Jl r \f*^l ,JUil ^ J* ? Lid ot ^ ^» J* ^ J* 
( > ^VY) ^bj i-^wJl ^JWl oU- Jp J* i/y-Jl -JlUJt *U^I ^ 

Ujup Jlill J- «J^I Jp jS/H j> ^ vUii SslCt. >'T Jp -J j^. 

^ xjf.y vt>ui skut jp y iUji jp ^y^.j J^iii J j'^-.W 

^ ^^Vl o^jU J J^Jtfj C^J cJlit U*t JiUi ^ « » 01 JJaiVl 

jTy JjVl iWw-^l 01 ^ Jp CJU J^li £ ^ « J^J oi ^ Va, » i/*JI .1* 

J«S ^ ^Jlj ^AJ. Jp ij^^l ^Wu-^l jSV W > > 

^ydl J.U; J* (JUil vJW ^ f lkJl Jp -JW» ^ ^' : ^ JlU, 

o uo^p 9> ur jt, J*p ^ ^/^^^ J^' C 



jJl^l jT If . r Ui; L- of J\ 5 «JU c-iiy ^Ji uUl sj|$)I 
iJUiJl Vje Jl_, t i^Ul t aJUi^l o^SCjiIIj J5JI JrA iJtr ULkU v-J-l 

ai 5- yil J pj-sll Jp jjU > 4& W_ ^Jji ^Jlkli jl j r Ui; o*£jil i^. ^u=Jl 

SJjU* v ^k!l ^ « fj* il>JU olijs— j ii-a* a*ly ,JUll ^ ,1 lilj 

^ jf J j^Ull Jji ^i^l i^-Jl oLT^LiJ (JUll ^ju jL^I 

U UL>f V *JJ| jl ^ .j^, » ^ , ai J^l 0U jj^, ibU- ^Li oWys-lj 

^ JU-I J J.UI ^ Lx*_, ^ ^U; J U> JT J jj^j jO^j 
^ O^S; ii- jL* Jl J-rfj j^; ai l^U a*l (.IjJVl ^ } 5 jyuJl f UaJl 

01 ^ J\ ob^il^ "J^LJI J 5 yi Jp ,JULl Jl Ujj . l^^Ul ^1 

^ r 1 * 11 If • *Lif j- jl ,juii 1^ ^ji y^-vi ^ uof. 

^ Si-la. jl ^ i^u ^j, LT^LJ| ol; ^j, 

jf. ^J\&\ ^. oa W «,^p J L-ij jj^l 3 ijU lilj . ftl5 Jl »J _^LJ| 
cftJ-ll JU UJI . 5j >*. X> a*l>ai *ry- J->U ^ 4,1^1^ 

(^1 J»- Jl J* ^ JpI Oj& iSjL. j\ j^aisl oL,>^ LI 0^ ^JJl 

Jl ^ t^-U) V !5UJI ^oJ y Ljap ai ^li 

s^-j . pUiJ O-A^ ^ jU; Jj^i sal* ^ 1 ^LiU l^y J^iJi , ^ 



v^Ui ^ o** 1 ^ *A o^ 1 ^ 

OwUl u^wJl Ji> a* k*" ^ C^ 1 cJL^ji 

Jbs-yU feU flfcll O*^. ,J*m v lJ 01 . J*JJ >LU a* ^ Zjfc 

j^^j^u d j»j^k fT&J 0jJ;3!- y Vl £»lj J djjyju <_J*>UaJl J& . Ow^iJl J>M OH 
. W Jp Lib JL~b)l 0_^d fUii ii^* asv- j>JU- ^jJ 

-b-br- J-^iJ JjVl fr UUli Jb- jiSl o^Cill » i> iJb- ^ J"5U^J fOAi- 01 ^fs 
ja j&\ 4L» 0V dlli, vllUi J a* ^ ^ 4^-11 j-s-bJ cJj J-mI 

oU >JLI v-Li-^ a^ «3 J J^ 1 f-^ 1 ^r** (-** • a-O-^" 
. ^ r L5)l ^!>Uail jjsSll ill* W o^-JI *>j J-^iil (JiSj 4 J* 

;ULo to Sal Jmm j 3^ ^Lfr j i »UJl* JylaJl >U at^j 

L. I^LUi oi JjU. J**« O^itej c J*«i!l J Oy^jUij t JuJ\ g 

• 5j^r~Jl J* j' (n^ 1 -' j r* J aiJ^ 1 a^ > ^ J-^J oU»Ujl 

JI cJL. blj JLJI fr UU J^c J\ ^£ L-ljj U-l j a* ^ s— Lil a* ^3 ■ <^>^ ^ 
-L> Jul OjJU, v*^ 11 ^i* r> <Jj' <j ^^Jl a-iJ- 17 

0t J-iiNl SjU- UuiJl v <L>jJ- S\ ,»* j% j^i viii-i* Olj i-^- dilj J<ai 

^ dJJij . CjU^I JI J a,J^ j> JT J~*Jl ii-Uj mjU JjSlI £rfL.Vl O/; 
V^Sll* "l.L-s-1 OjJl^ .Jj- iil-W j oU»li JI ,JU; J JUi a^ L -^' r* 15 " ^*^ flJI 



iLUll oWilll »L'I vili^t J^U; jt J jUiV dJJi j oLil^ ^ J* cji *^>- 

i t jt « » jl£, ^AUi olj « C s t JJUI^ ^ ^ jt, iiJjj J^l 

>T oL^Lj ^.u dJL^i, f l^l jt ^ i^ijjj) ^ jy^l £_^l J^Uj 

Sj*-V J, JJI ^ jJ^L UU-lj . a* LJ ^Lu* } ^l**! s — »-»>- '-V 

y-ii ^uvi joju. j ouiiuiL ^ \ y> . iJi Ji i ^•juji of » ^t ^ 

apj t J»..u jli la£* j . ( y+d\ Jpib 3i)Ue «J /Jl ^ - l_^> >. jl ^ l < ^w- 4 j 

ir^, u»uij uuj ^ io*. ^t \j — , j, jl ^/aku c^fj o]j . ^lji 

SJfcll J^UIj v-Ul > ilrVl .1* iJljV lyj*. j/C j^lj ci^i ^ 1^" jli 

Li* Ji- ^-jUJI djoj Upli, j o"A>wJt Jiii>. j oL. _*Ull ^ ijoiitj 

vV^ 1 J 11 - 11 ^' j* j^i ^ J j . oL^lJI LUi 4>i Jit J^Jl 

a* j a* ls*^- ^ ^"-^ ^' Vr£ ol_>lJI jj^'j ^ j! j ^cjITVI JJLJlI Jp «JUit i^b 

. v*I Jit JJL-, Jl f \^l a* 

iijLJi cjXiji-* jlj S_,-U)l ilic j^- ^ ^ aJli j_^j j! ^JL. j^-J fi ^\ . ^^U, 
^ j II* 1^- jl JjU VI CJ? J^iJl j i±yJr\ j-jUJI 
iJ^-Jl oL.>^J. LU» j oU,Ljl jJU; J «j*L-II j 5jLi^*>U ^Jl j_*>^ ^^JaJl J«c 

^-JJ^ c*Lc* jss«? flkJl JiwiV j-i>Jl j/. Uxp jj^ ilui-Vlj 

jJj J^ij j iiJl Je- j_^- jl Ui,1 ^ _j iUi ^ i UJj,> "jL^i l^ii^ jl ^ ^jjl 

JJ^UiJ J SjbVlj o^il ^ JJ ^ ^| JlJJI ^Ui ^ olijs—j -Uly JS; 

i^iJ iJb* jl |f OL^I^ (J* yk* » s~i ^jLdl jl ^jJll 

iiJ> jjhs dk^jX^ j jyJA\ jlT lilj . jvJ^I oUy-^j ^^io- 
oLUidl j, \j& jli i^yli SjIjJj p j^l* J$Li< J,Ldl J ( jUif j 

lilj jJJl ^ aip J5^ J ji Jj: j^JA\ ^ J i^Uil 

^ jU uy^J-l ^ U*^ ja ^ ^jjj. r UiJi o->^^ ^ oJlT 

. V MUI ^ J*U=J1 J iJy-JU iLU apiy o^JJil ^j! L. lil ^ jl Ji* ^| 

^j-i> cSJJl (J*!.! ^ *aiw-J jl j£s « J^-V j )) i Jj«»l t j* iJUl iw'Uil jl 



5-Ua>» j*P ^L^* t^^UaJl ouiSo 

5 Jp * vJUJi ^jutt 

fllaJl J Oy jjPj L-li 

^•iwJi jSjj b>b* jSrtf 

J/* JS^ ) Ob ^AP ^JL>fcUwM 

Ui ^ j 

s>i J (i 

v-^l sU ^ 



dl^ Jp 

• o £jLJ\ jlp! y J ^^UaJl ^1 -o 

- V UaJujNl ^ Lp^J fJL^JU-l - V 

-A ii^lj ^O^dJ U> v^UaJl iaPl - A 
J-saaJ1 J | < 4 jp 

\ \ ^^UaJl iktjl ^^UL; ^1- U 

^ r jW«b ^j* 7 f^-i- 

\ i ^ oyia^ Ujl^ v^UJI Jp js-^i- U 

\V '^yilWL 0>^ o^'^ 1 01 /"ii- \V 

ly^So o* 

\vt 



oL^I, ol^Vi r ^-v _ u J^^oL;,, ^i-n 

*~ >U*S" - if . , 

^j^v^b^^-v _ Y . ^ ^ - w ^ 

^ ^ ^ ^ _ n ^ ^ ^ ^_ ^ 

v *w ui uju ^-v - rr ^ > c ,. «u J jju - Y r 

j^l, JU,Vl ^ - Yt ^ 0jL<;j ^ ^._ Yi 

^ vjL -ir ^-v -to ^ ^ ^ . ,_ Ye 

OL^p cjtj ^LLJI ^V -YT i-jali ol ^^JI-YT 

OI^L^^ui^V -YV ^ Uj( v3U J, J_U-YV 

r rj ^ 

Jtti-I ^ ^ ^ w J ^ ^ ^ ^v ei^dl 

« ^ ^i ^juj. j, ^ ^ otw ^ ; j^j, 

Wo 



. J^ill il>J i-Jl* 5^ j^rSll (^j opI^I Sill* J y > u 

i^iil i^UU UiLU 01 • V >JI lyiU ^ J-^> j ^ 

hL-i y ^ ^ f J*^ ^" ^ * ^ 

~ UiLilj Sl^iil Cjs^P^ ^ ^ j> & ^ 

^ j UyA\ ^UpS(» J* ^ ^ J> J ^ ^> 

U» jja Jii ^UU J ^ ^ ^ ^ ^ <" W ^ ^ 

^j*-. j^Sii .y; ^ oi -v^ ^ ^ > J gui ^1 ^ ? °^ 
^u^ jl-jJ. l. Jb. ji i>u r UiJi e* °> U:i tl ^ Ul ^ UJb fUI 

jl t \yi\ j i Jjlj ill >l ^ -jwi ^ J ^ 0U ^ • J^ 1 j s-w-u ^ 

^ ^ ^-x- ^3 es- y & ^y- * 



olflaf J* V 5UJ| U\A ilUij ibU J> J,*,- ; £^UVlj 
^Jl y'LjLl ^L^, 01 OU, J*, jvo U-L*j jl jo* j* «_U U -uU ^jaJl ^.^Jj 

Ji iS*jt J» »U 01 . 4lUi I ^^sJl J UUe ,_JU*)I jlT I jl oUil jtS^T 

J* J- 51 * > S-JWI djZ, Ji ^ J UaJ, . J^ll Jp J^l Jp j.,.,,^ ^ 

4 ^JUall ^jU- ja *>Ui ^ jLiis- ^1 i ojil • 01 f JUii oTb jl 

JJi jyl" li Jli Sol oL^ll Jl ^UJJb ^U-Jl f jui 

V-LLl ^ W J j r U > v^ll ^ jU >l j^ j* dJijfj j ^ 

Ua Juj . oL^bJI pJU; Jp ^JILII s^oi J Jatju? jl ji\ o1>JlI J^U 

. ^u* j^ jl J^jJl 

jl iuJ-l ii^LJlj J^ixlb ^UL| ci\ jj> olil^ll jj ^^1 
oi oUl£* j^iJbV ^JUI ^^UaJl jli ^Di £^ U^^iTl ^iJl ^^UxU iii jl 
^aJ ^^UaJl JT jl lc j . r UiJl o^^JL- ^ ju> jl J*aIL ^ ^L- oUl^l 
Cr* Oi^ e/>- dtt* j <ktjf SUlSlc ^ jl JU*>U o y oVbf 

^ jy^xj oi ^^UaJI j2ju jl : iiU?l ja juV . iJj?lj9s-j ^U&lSC ^Ui; 

. JliJI ^LiVl ^ 4*sL\ J^i ^ ^JUsU 

ji opr^U o^^l UIUI Jp ^*>UaJI UUi V> L-VI IJu r o>^w : i^ljJl j^J-I 
^ ^ vJUxll yll y>C j^Ll Jaj j J^iVl ^ ^ 5^ jtSi ^*^7 5 ft Ul Jp 
J JiJ^ ^b^ 1 tUJl Jp v^Wl ^ U-U*i ft LjI r llaJl iJtiL. 

^^JaJl tli^ . ^U*!l j\ j^i 4jl Jp oULJI pJU; J j^^L; Jii oUlj! 

. (*AjU l^ala>. ^1 ikJLjVl J j\ (PanN time- gols) ^UpI J Uajl JpLJcj Jj ^l^jjl JUw 

Uj^p lj>iC jl ^ 5^1 jjji ^ j\ i*jf> tijJji tbVl jli oVLLl jjL^ J j 



j^ J^ill ^ 5 >JI jU ^51^1 ^ Jj . Js^ill J (JLdlj ^JUsIl Jp ^lii 

4Jomj 05 J^iJl ^ vJU, i> ^ j . £P>* vJU* ^ J,UdJ SO^ ^11 aa, JJI 

^U*)! v o^ o5j ol^L^ v^UaJl ^JU; J J^ju, . v yjJLI j| yVl j\ o^U; 

. J^Dl sJUJl J p&dl Jp > <ul Jp jJUll Jl Ajjvj >Ul ^Ij 

oli^- ^ aJju1\ J J^ill ^ Lilt :>>, ^o!t (t JUll jli oVULl ^ Jj 

45! oj>. J ^-^ji t >T vJU, till t ol&LJl Jl. J^ili ^jU. ^JUaJi 

cJI^I jl ^ Js^aII ^ Jit ju^ Uo^i jJLII cJl /lei jl J*Jji* 

°> dr - ^ cH 1 *J*y J vJUall Jjp Jjiill ^ j^,L* olp j . J oJi^ 

<jj}\ v^UaJl jl wJUJl jl> j^i; o5 apLJ-I jl ^ i^r 5o^j 5>* J : ^*UjH oUaII 

. c-jUjJI J p^Ty*- jl v 

Up t b ^ ^jjl ^Vl ^UjLI ^ 3 jJ~\ ULJl ^Jldl ja j& *!La j 

c-jU*JI jli : LJtf pJj*-JJ jvp^bjU^ (J JsaaJI jjaic* ^ *^ . ojU-i^I 
cJ> ^dl 4?U J I (i J ji-ill jS j£-J^ JiU jjp jyju ^LJU 

IJi^ j yJL o5 j£T JsaaII jl* Jr^l J7 y ^ j^iUj ^JJl j} : lillJ 

05 OlO^Vl eJU SJL^Jl A>^i\j . ^-jOilj ^tUl iitL^C f*J>^ 
^Pjjl* OU : IjwIj ^^1 if* ja tUjI Jwj J* j^J ^Ul iiiil J IjjAJtf 

V jj^j ^JUl o^^ll c-a5^Hj . ^-jJuJU <«^JL fl^Vij A3l^il jloii JJ ^UJ-I ^LUil 
©OA j aaj Jai\ ^jJcj il jJ — !l apLJ-I J JT L.jup y» J ^LJ-I ^UaJI 

. J^T J^ill ^ L^Ip JIj^V j^ pJUll jU 

JaJ^ 131 j fUxJl o^ASL^ £. J-UI J lo^ iUiil ii:>JL c^J : Si^ 1 JUp^! 
J u&J J J-^* 51 ^> s- 1 ^ 1 dji ^ & J^^. W j' J^* 11 

oL->L> )\ jj ^JUaJl ^Uajl Oi^ jjjJ Oii oL^L ^Ij *Jl^ S l\ 4^1l jl J^jJl JaJjl 

oyj*ii jp v-^j fUiJi ^ j-ud) W u»> jvju ^ jyiii jIJupMi jj . 

. Wit oIjIJupI Ji 4>JI ^Ul ^ J-Ud) li> jl 



r 



*J UolU LUp jc»s ^jaJl Jp r lkJ! as-* <i> jjsiu : Ol^UaJl ja 
v-^j 05 j Lib ^ JjJl > ^ ^oJL- j* J^Sf! jl . -JJLi v-*>U1 oUl^l 

ijjjtT j ^L-SfMJ^ ^JU, ^Jl ^JUaJl oL^uJl r JLcj r opj ijbl^lH 

Jp jjl- -J j^ oi J^iVl IJu jSf dUi j ^U*Jl ^ £>! ol^ufcJl ^ J^iVl ^Sfl *U ji 
^ULl ^jl. ^ • > J^^l jl U£)L JUJ^fl .up ijSfl jf jS\ ^ > 

. cJljw* (J^wT ^^UaJl Ja..J*l OI^-UJI fJL^~j jJUll Jl J J^ia-J JwUil j 

iLus-l J *VUi UL^I j j^^t* 1*>Q* L*l^ lui ^ JjJl ^LUil jl . <^bl jl 

Jj c <kLJl JU? t Up j o*l ^—o Ji j w; ^p ^UjJI ^JUxll ijlp j jJUll Jp 

olj£*s*J ^ jb*V jlT blj . jyUJl jl> JjJl ^U*Jl j^. Iplyl jli jS"UVl ^ 
***** * 

J-UJl J «l pjj^j o ^ku i j>-\ j-s*; : \fj> * ^kJl jl 4~i jail JU 

<UL- ^ ^ Jl Jaii JL. yUj . Jil v-H^I oW y-l flJb^u-L vJUall ^*>U>I > 

Oap ^iko ajjj^j}\ jli ^jjil ^ ^JLU ,u ; :>w Ulij <-j^ll ^JLU ^U^u-I 

y»L- ^ vJUall Jic 01 i^lk. <~1* Jli ^>JI 4JU Jj . 

ol^Jbr Jp l>^ j Jtr UoiP i.Ul ^ jUll 

^ ^^J^u Jl ^ ^jjdl ^ >JI Jl . jd>Vl v^W' jf Oy-Ull ^ls^ j! ^joll 
U S^U ^sUaJ! ft V> Jt. Jli villi j . S^sJa^ ^T^L- J J^-i, ^JlLJl v *>UJl 

. lp-^U»i oi-Tj <j5" jj — li ^ySi^A ^iwi ij^ ^ <L^. ijipl • jjJLLo 

o^^JL* ^* J*^l J oljLtf.^ jbf UxiJL. joLJtJl ^^.j 

^ jloll J (Ui^J Jl jSCc ^1 j ^v^dJl ol fr l yrVL ^Ull ^L. <J 4*> j. ^UkJl 

. ijuj. ^^UjVl oU^-^j sJlUl f+i Jp Jl oW^Vl Jl - 

. ip^l jl jily j» if*-* ^ J*j* Jl - 



:>> Jp JJ2II *l yj-Nl jl . i*Ur\ ^JUa^ j i>JUa^ J^*l Ol*l 1^" jl -U^ - 

. ipLwM pjJ^j ^JUail W^x-iJ \yJu* dj& U 

. oJLi jtS^l J| «. ^JUl JJ fJL*w-J jl 4]a.,..Jl oU y^l jli ^jUx)I f |JL>*^-I -Up - 

• ^r" J J JUaJI j^j k^y^yij ^z^" J^-^ *-Aa*Jl jj — 

Jp y# jl ^ , JaiM ^ jl |f . U«Llj * JaiM jl ^ ^^UVl *l jl - 

I eJ^Ua, UL^ 1 J" i^y-i V 1 ^ 1 ^ jl • * l yt-^ 1 jW^ 1 

. -oli^" J j$Jd\ ^ ^JUaJl ^ VUi j^ Sk ^AJi 
j-U <Jl ja ^ Jl J^v» ^1 4*ji)l ^U*JI |Jm» jl O^JUil j^JSj jl - 

j jUdl t <p yill ol ^jil 4 J^wll J ,k.....H p^uil J^tJ ^>^ll v^woJl yt-Vl - 

. fi-u^-ij u>i jiaii t c *>u^ij ^.jidi t ftUy ^ 

J^aill JjJJIj t i^ljJl JU* ^>J-I ^ AJjbLl jl l^J ^y^l ^ oWys-^l j| ~ 

JJiJl J 4 ^J 1 ^ 1 OljIJ^^fl J 4 aJU^I flfltj.t J 4 vJ^ll Jl JU-J^I J 

mj^wJIj 4 <JU^Ij 4 oI^Jl>JIj oLujlJIj % 4 v^x-Jl iJU^Ij 4 oU-jJl 

• y>» ^ OU>lj 4 p-jsJlj 4 v 1 ^^ 1 < ^ir-^j 

. {£ jiX* JJ 4~-L« ol jLipI 

4 j£jJl (T^iJl 4 ^>^!l (T^iJl ^iJl'U*p yb v ^Ua!l ^L^Sl ^^1 V .,JI jl 
Jp OlU JT (J J ( JL*cJl ^Ua>- JjJI^ J fU^ww ^*AiaJJ ^u^JlJI ^ yJl . ^^^1 ^iJl 
JLLLJl jUj^l y — »j Lf JUj ^LJl iLw-L-Vl oljL^II 4 c^Lp jl jy^^j t dJi>- 

^j*AkU J^LiJl (C^iJl L*l . (JasII ^waJ ^Lw*Vl JjO^ j 4 v>L> j olp^^i 

tlU>-Vl JjJj>xJ j dJjJL>- olp ^ ^1 -ui*Jj ^JUail i-l frUJI 

^ jJJ Jl ^1 i?UJl ^1 ^1 j jJLiJl J oJLi" cJUaJl <J» yJ <ujJ 

\^ pJJ*cu~j Ajli jl^l jl ^y^Jl ^ jmoJI U j iJplj ^Idll j ^ j^ill jJLiJI j ^cJUill 
iJpli (^-U Jp f^'j l^-^ pioJL! iun^ V-Iji 5Jb-^) iL-lj^ cJUaJl 



^ Ul SJUOflj- 5o>. j jJLj JJ Lib ^-J j& j c 5^U ^^^tJl ^ yJli 

<s Si\j t J^J^j ^y^-iJl ^yJl c/>ULu!l iJL* jli jJLii . oL^IjJI J 
. ^ ^aJl iikil ^\ a-U ^-LaI f JLihuUw jl j&C oUl ^1 J IJb-l j ljU>-l jli La ja j 
V ^rII t_iLuVl <j p-f*-Uj <^-l* jjJljkl c ^ g C J^-| j> ^»*>UaJl jLi>-l ^ 4jU iulp 4jL^ j 

XJj j . 4— IjjJl S-i>- j (J 5^ j^r- ^il V^L> oU ^il k*j>-\ j* j jtfJiiJ Jp ^ $ o.njj j t ^ j-lil 
* J ja-d* ^ * J 4- jOll 5jbl j ap^M J>-b ^JUJ* <-f y<~* J (JWLl jW^* oU- 

. >^l ^1 (H ^ V JT 

t jL^-Vl J»yi\ Jl U bj SJUOP uU ^ Jl l^b >* j OljU>-Vl £ ytf jl j&i 
4jbyi* jW^"^ <~"LiLl jJUsIl uiLulj t ^^UaJl Ajj^A J OJUkljLl j^kllj 

. <up ajU-VI J 4^-UwJlI j^Lallj 

-UJjhJ f-UuU~7 Norm- Referenced Tests ^ ^LpL^ oljU>-^lj j y>^\ ^^JL 

^ij^. 3 jr ^ Jp jl j^c ^JlI i>L^ oIjL^^I J ^JLkllj J^yil ^p 

t j& i^jsLl ^ Ji- ^. ^ Jl ^ « ^> » y (( 3 » t iu-yil ^ ju j; JJ jytj i t i 
J* jiiJl ^*>UxU ipyll W ^ JJ U.I jj-; ai J^.^\ i^jij 

c /I * -Up ^JUJl IJU OU- j.5 OaJ j bli 4P^J^I J JytA <_JLU oi>jJ ^P p^U-j^ 

. sJUJl li* f Ll^ Ij^ ^ ^Uli J ^,^1 ^ . ol jJL5i> Oli 

. U Jlu yi ^-U; y ^*>UaJl jU7l ^x. ^-U; J oljU>-^l ^ ^1 l-u ^o^j j 
j Ob^lj JJUlI ^ /a. ^ jtfl > 05 vJUJl jl Jl ^ /A. >JLti jU^^J 



jisi ^ ju-ji ^ Ji ^ * j** ^ ^ 01 * * JbU ^ ^ 3 
i^,iy^A\ > ~ w*ji j* ^ ^ j yUs °' ^ 1 oWJ,LJI J 

5 ^ jab y ^ ^ ^ > o/, ^ J oii ^ yiv 

a* j, ^\ oii u* ^ j . l-i^i °^ L - il J ^ ^ ^ ^ 

. UL. gi jLtil i^yill Ir^j ^ ^ ' 01 

. JUL1 fcJ * <L> oLWI jt Sjh* oL^I vlltf jdl ^^'J * ir^J 

M _ = ^ + ^ a^uju ^ ^ ^ c 1 ^' ^ ^ : ^ 

[2x+y=- 1? ] 
( o - t t ) (^) ( a - c r ) (i) 
( • c . > (j) ( t * - ) (£) 
j> 2 + ax - 3.] r - + '^r ^ > = »* ^ > 
r7 m by8 m by4 m ] U*1 ^ ^ J> ^ ' ^ > 



? ^ ^L-SO To o ^L,S0 rr jl lill : i>\*ry X*> J\y* 

^ ^JaJl 3 £Jr\ j^h* cJ- :>LpVI ap^ jl I jli ^ ; ibr^l Jj jt Jl 

( o'lJb^l ) aLUJI j -o ^ — Li j» ajUJI^ ^r&^Vl a^I jJU : JUU Jlj** 

? OL.I ^ U J\P yiil JJ& JS* oljLja.7 j 

l^lJb^-L ^JUaJJ ^j^Jl j^UaJJ UJs oLU-a; jl j$U OjL^Vl jli cJlkil aiU 
i-ljjl ^-jJ^ll s-^ 1 J* 01 oljL^J jS^j jL^Vl Jp a,1>-VI IS\ 

Ji* l^J Qy&ji jiLi* 4*1 j^Jb*L~jj 4*U>-Vlj J*-*^ i ( *J>^ ) 

^L&l OljL^I *Uapl j^Uaub jw jjdl (J1 ^u jl . OULJ! J*jc- jl 4 ^J^JI 

c jJaJl J ^_/>Ua!l oljOi ^ji; y» jl>*^Vl J* ^ j& U-Up Open book £^1' 
^>il j^ U.Up j t J oL^L-Vl j ^UJJ ^^isJl j c ^ c J^UJlj 

djLzJu <Jb*A jli oljl^ilj j*U>Jj -^Ijilj ^JUaJl /"a; ^-Li y> jl-^l ^ 

Closed Book 4-* ^k^whJ 



ji J-<ai Jf ijl^ J oljL^-Nl ja iup Jp oULi ^1 ^ ^ 5>aU-I 
JJ^ ^lxS~ J oljLs-Nl flJUb j^u^ y^Ul Juu iJU* j 4 j Jf ilf j oljLi>-Nl 
^lySfl ^ <lJ -u^a, oljL^I ^ iuill oljL^Nlj iuiil oljL^Ni ^ iJUj . (JU1I 
^ J JiJU ^1 jL^Nl Ob Jl ^j*)^. djwoiJ ^^Slc ^JJI yill i^ULl 

J J^ljJl JL-jVI ^ jW^^ 1 . oLillj JxJL iiUdl oUljjJl 

^op Jl tUipL dJJ i>j jL^Vl oU Jp J y^-\ J Jk> ijJ^\ -u-Li Jp Ja;U ^-Li 

( j*oiJ o^wai 4ji*J 3 yj Juuj jLi>-Nl d^lil j jJU ^ JJl j 4 <L»Ll* ol j-AJ j^i 4 ^*>UaJl 

jL^Vl J v ^U*il obr-ji ox JpUj^I s-^^ t J^^l klC bW^l 

diJi jli ge^l a^l^Jl ^ ^"j^ J-^* OtT lili jbll jL&t^l J ^Us-jij J^Nl 
Jp I ^JUI pjb J jL^Nl J 4JUJI £jb? jJl ^ ji jSf ^Jlli^ 4 jL^Nl jl ^ 
jL^Nl J ijii^dl oU-jJl oli ^riUJL^ jlill jL^Vl J aJUJI oU-jJI 

J»LjVI J-U* jtf 1% 4 jbW jL^Nl J ij2i>ai oU-jJl Jp \jL*^ pjb J^NI 



4 * 

. ( L5 «!- )>\ j-UaJl ) j^UiL 

. ^SUxJ! Ji, ^UAl ii^LJlj J**> Up Jju^ Jj aJ^M- j£c^ 

jL^~Y . jL^I J l^^kic s\ Jil Sill I <^ jL^>-\l ^-Li <o a,/!^ j : i£ j£\ &X*p 

jA>*j 0j\ yi^> oj-^o oLsjjL ^Jl ^ »a>- j (J Jlp ^ t3-U^ Jp <SyA ^£^\ 
jL^I jU t 4^ ja\ jiA J jV>-Nl f-ul Jli*S"*j . »a>- ^1 Ijls*- <tbr 

jj <ljL*J-I oljlfil jLl>-Ij t oLJ-l oijLfll ^aiJ (j^Ltf Oj^j ^-JLjLI jbb^Ji J 
y >^ j* ^J* } ^jlJ>I jU^Jl fr L Jp 5 jJiiJl ^>_U; J JbUs ^ 

. L^w-Lii j^w» ^yJl C->1 jJiiJl ^-LaJ U^L^» j^Sy ^3^*- oljLx>-^l 

. L^JL>-i (JT^J es^' y^ J~>-^ o]* j-Ul y *Jb- aUj^ y ^ 

^ ^j^ 1 ^ ^ ^ v^ 1 - ^> U^U* jL^Nl 

wJ^ll j 4^l j3 jjUl ^L^ll ^yil ^ Jp J ^ jL^Vl ob> - y 

. < T JU\ ^U; jjUl j t jjjLi 4tU ^ t ^ jail 



^ j ii/* <kJtjt ^Li! ( _ J iu" Jl w>= jW^^ 1 Ob>* : Litf 

•ll^lj /JLJI iSf~*-j* y j ^M ^ M^ a* J 9 A 

Ji, LUI Uydl oliji-II J oL~.l-.Sfl_, ^aUUJ (JULI ^.jJO" ju* iili £«j t -kii 

jMiLl /Jb- v-Jkf jJl jL^Vl Ob> ^ ^ v£ -oU (O^'j H-sO^ J^ 1 




( > -r ) jCs- 



sa^l J ^Ldl /^l v-L. 0^- JSO ob>Ll ^ ap^ y 

Jja^LjoU^^^JJpJ^ _rJJLiJlj. LplJi;i 

JT o-^ c J ^ fU^-l ^ 4i!\ oTLII ^ ^gi 

Jp ^ Olj i^lj o^Sj of ^ oLJLdl j ol^ y)l jlj J>J! iLLi Ju, 

c^'j j^^t ob> j t ^iil ^ iy^Ji oLJ^J ofj ^^UaJl 

jL^Vl OLi t JjU jL^I Jp J gi SjUVl jjUl oLJLdl Lw-| bl ^ ^ 

AiJj otjL^Vl J*l~ ^UA- ik^j S-bOp AJUa^l J > 1)Laj btf 

aJU! oU^uil iL-lyJi s^. J*b ob>Lj1 ^ l^LT J (MYi) f U~- ^Lwjl* c^oi 

. <^uu lJLuVi ^ui ajui ^rvi ^ui ^ - ^ 
. ^ui ji s^yi ^.^ ^jlui ^ u lu* ^ ^ s ^> jr ^ - r 

. jLx>-Vl ObyL* J^J*il j\ j*\ jJLc £. - 

a~JL diliTj ci^Vl ob >JLi <_JL jL^Vl J Sj>* ^ JT hyu* J,U. , >.! - n 

vV 1 J l^la* ^11 j> jg\ ol^> ^UT Jl ^ jj jjut ^Ti; c ijjjl J - v 

. obyiLl iUui^^l iJU J*f ^ t jL^-SU 

c?* ^ j* ^ ' *J ^ ^ jM^vi DdJ jp ^ vju, jr j^i - a 

. 5j^-Jl Jp <Ll-\I 

. •jj^Vl iJ^I ^ J jVl Jiyill ^ ^yb- jL^Vl Ob > JT ^ - <\ 

. iJUl ^^Jl J JUI L. i^JLm ife J JlJ — St j* ty>r ^J- - \ . 



. 5^ yill oJu* j LU-Vl 
. JU1! ikJ Jp Ob & jL^Vi Lt - M 

iJLU oJla Jj ... J&JI S^-un ^ Jp ikJ Ji ^ ai OL^Sfl ^ ^ J - \o 

. Jl j~Jl J <*JUll oj>UJ vLfi>- iiyc jji i>*->wsJl a* ^ 

-u <UaJ>l > J1J Jl OU jl£.Nl jJLi >C - ^ V 

. jL^vi j o^>i oi^i jr jp 

^^jj! kU; ULU j^^jC ^ 4 ^JL^ ^ iJl 4 oy. 4~- ^1 jL=*Nl ^» ^ - T • 

J fU>^-**J JjL^l ob> jui J* 4upLw Li*j 4 tUa^Nl 

. J.i:...,!! 

. J L^ % >0 L~>- Wop} I ypl ai 

fT* ^ j 1 ^ J 1 J*~> 3 t-^^UaJl jSf ^*>Ua]l Ol jJLI 4-^»U 4^1 r 

. jUij oljLtf-Vl v ...... ^/>U»Jl j>Jb ^JJ! Jb jl^I ^ Ubi^ 4i >, ^LLw 

IjTjLi; ol ^ OyJUll Jlj c ^,^-^11 cJo^ Jsuu jl ^ oljL^-^l ^ jj : 

^ jL^-Vl SiUli fLiil Jp j^U I ai jl ( Njl fJULt JJ ^ a^^j ) ix^i; j 
^AV 



U,UI ^joU J^ill 5 > Ui^ ^ oi^V UJ, oljL^Nl jjJLdl ^ Uj^j 

' jM^i jr j ^ jlu ^ jjdi ^i ot^v, ^jjdi v^uflij 

. jL^Nl d» y ^ J ^ ju JUL j 

jli « pLull /^Ldl LL* J iLa^T jL^Vl J ^ Oj^Uil OB" U lij : fclli 

. jL^^l ^.Ul f b't ^^Ai. c bt J* ^ ^ jL^Vl yi C( ^UI ^Uil 

Ji 0^b4 ^ jli < ol^Vl J jut J^ f |,T Jl J^Jl J^T 

W S-ljJl oL^Llj . ^\ Li OjJb^U ^Jl . ^lyji 3^ J^| a <^L. 
C*l jl^Nl J ix, jt jj, t ^1 J jii LL^ l f bT ( ^| ^ >j( } 

• W >Ji .jiJt jWl i^J-l oily 

c b't ^^Jl ^Ty jp oi jtjj ^^U. a.u _,t (JULI iU^ iyldLl oUUill 

*LUJI > ii^Vl y 4 ikJi\ . ^| .j^l j| ^ ^ 

j, or'yi ^ ^^Uai) tsj* jj jL^vi j jt j^aii ^ } . f u^^j 

r op W ^ j^i jjl^.^_, r op ^ otljij . Ji> jr j ^^ji aiji 

JL* jt vJU, jljl lijj . £ Ujl r op jL^I iijl- t b't ^JbLi J* v ^kJi 

L* pUl JL* j »J*A* j*. Jj jJULl ^jbl, j| Jj jUjsjVI jUI £»j Up jli jL^Vl t b*t 
f b't 4J^L> J Ij-Jf. jt ^ v ^k)l jli ^ jl& ^ Uo^j a,^ t>V ^ 

J^J C U ^' i>* J^- '"^J ... Jb-I ^ jt jjj Lw* IjT^ jt_, jL^Vl 

^ jt v-—; oljL*.^ o-J-l J iJb» jt oU-l jijjji J L^^ai-\ ^JU* 
r Ui; Jii^ J pUi Jii lijj jL^Vl ,b't ^ jjj| jli t ^ ^i ^ 

^ULI jt ^1 JI OjJ^. v ^UaJl ^ 1^ jjJI jU^^I 

^Ul ^ L^^.^ \ jym + j\ ) _,t juiJI Jp ^ J\ 

jy^-J j' U,l pi^ll Jp_, . a^L. juJi i^j jli 4 jL^Vi fr b't Lw Ijl* 
^ >t Ji L. vJU» >* J^l j^ys JT ^ j ^ ^ j^: 

jt Jj JJi ^Jij vJWI &\ J| i^i-L. >* jl iJU-l ,1* j ^jjdl ^L-^i ^ ^ 
j jL^^I oij j^-j-Ul Jis^, jt jL^Vl J^U Lli v'y. ^jJdl jt vJUxll oTb 

J^it_, . jili ^y^ii i^j r L>il Jli^ji jV e lUl 

^1 ^^JaJl Jp ^ J^ ^.jo; ^jj^. jt ^ jsjji ^ui J>JI 

^t j^l. jjJi ^jiyi ^ ^ ^iii ^j^i ji ^ ^ j ^ } 



jjh otr ^JUaJi ot jp *uvi j ^ ^ jr ji jjji ^ oi ^iUp uiji o ^ jl*su ^jiwi 

V-U* JT ^J^l jL^Vl ftJLj Jlui jwJl £^ j i^U aJU> jtfl B> f Ji»c~J 01 j^ff If %u 

. v r t oifU-i ^ *.ui u ji^ lJiw j~* otr iiju ^vi ^iiij ^wJi oui^vi 

*Af\ jO* JLall aJV IJbr ^1 j dUI J jl4 ^ J 

^' Jl <j*j^ ls 2 '* vW-^ 1 01 0Vl tJU» JT j>- aJU d jZLa J* 

* 4 * * 

. \ .4;Q' ljL^-\ ^sA) U>L* L*^ ljl*s>-i OK" ^JJl jt~>-Vl Jli >>-^ oJla 

A>**>waJl <ui OljU"Vl (jiajy 1 ^--UjC jl JjC oljLi>-^J Oi>j^ tlkp! JLP j 

OUI yt-Vl J jl ^JU-Vl Jp ^^Uall £>*-iJ 01 Ijjh j j*P OLU-Vl CJiT J>- 

j\ ^-jjdl Jp j L^jjI <>*->waJl oLU»^-Vl Jp J j^aJ-l j ^ujjJl oULp J 

f LUu~-L j Aj yLl fU>wU-L Ol jLi>-*>L! oU-ji ttlapV J ^ £jl JLa j : ^>waJl 

Aj'I^j? aJ Ob y ll dJUh JS" j (jljiJ^l Ob JujJ- j OljuUJl ^IJL>wU*L j oL>*jdl 

: 4j ^dl ;ll ^to>u^U ^udl 

<- — Jl iJJv 4-i j>- 4j>- Oj dJU j 0^j j Aj jill ^ 'Jl ^\JJ»lum\j £y>*^ad\ 5j5j 

jyX e-— Jl L/ aiw 01 jLu*^ J Jl>-Vl ^ tJliai) aj yll <-«Jl ^TJlj Jl Ji ( ^ t u i I ) AJjdl 
Jp ^JLil jLaII Jl U jl c^^-p 5jlp aa> ^1 oii j 4j*bj J] jwj ^^l I^om j J^-Jl 5^ Jl 
J^LJI IjLj^j jl Iju>- J^Lstf jjp jl liJ-stf ^-Lail jK" <u^iJ ^-Liil »wJUaJl ^jjL a*-L-I 

i ii^Uail jjP oljU>-Vl j ^^Uil J OU- jJ> Jp I Jl J jJLsLl v^UaJl j 

. ^-Lail ^Ju J oJL^- oi>^ Jp Ij1mx4 Jl f\J^ai\ ±J%^\j 

<^ J^' Js^ J^ ^J^^ Jl iJ-Xa Jit ( iJ*^ ) O^wij ju- j^il ^ajy ; Utf 
£1 ... B ^ ( /A^ ~ ZA« ) j* c-^Jlj iA^jJ^ Z^» V- -J* ^o"^ 1 J>- 
J^a>- ^* t-JlW 01 JJDJu ^Ij jjJl Jp Sj^OSl U C-mJ OljLssS-Vl (Ja~ Jli ll* Jpj 

>A\ 



sJiui ou dUi ^ -/An > ^ oJi ^ i^I jT o &i y.«\ . > 
^^i, u ii^uv jT JUj ^"jUJi j* yj, 

• jUiJlj *l<Vl a> J»^i 5 r liiJl Li* Ji, Jp b^; ^-Ul ,Ji*. J * 

^ c-.li jLm Jp v *k!l ^ ^ r lkJl U* p U»aJ jlp * 

JO** 

\+i ^*>UaJJ 4-~JL iblp jjp 4AiJa}\ oJUb Jli siJJi ^ J\ Jp j jLa^l f\jJ*^\ 

ol <j&> jr >j £tf j i^s; oi ^^uji ja <ui jjulj I*?** 

J yll ^JUaJi lJUb {J Ju ^J*- lijj A ^ JL>-L** ft Li*-> L*^U» J^JLj J^i J «L«- y> 

: ^fbU U> 1^ajJj?j obrjJl til*! 

^ jX. ^-Ul Ui» oU-jJl ^-L-l Jp O^SC oU-jJI ^j^J ^Idi fU>cu-l 0J 

f^ip jj» UUf ji^iP ^ J^ai I^Jp oi -JUI oU-jJI 01 ^ >l Jlill J-p- Jui 

c Y. t 1Y c IV t It co coTco. cro cYY : \ \* ol^ jL^-l 

d jjb 0U ^Idl (.UsuU Uij . ^ i i AT t At i cA^ t A. c A- c YA 

t 1^ c lYt lYt lt-ot t or c o . - To t tt Olp^ ^vjl ^57 ob-jJl 

Jaw oI^jXj) c t A^-ATcAtt A^ t A^ cA* cA* c YA — Y • 

01T lijj aJUl oIpj^JL! a, b, c t l^J; jl\ 'Afij+j^Ji o j t LjjJI ^^^JJ f J/- 



- *\ T ja Ji D t o 1 - T T ja oU-jJd! F j* jyu jl ^ jJUl! j^^J 

j^rjs Jp ^u>. jiili ^^Ja)i ji ^ y ^ -A^ Bt Ar-vA^ct v. 

jl ^r-j-ui! liilij LiijJl p-rj^ J *b^/l J l-4^r- 1^ Ji To - YY 

IjU Jp j Jo- 1 j jl j j/j J:>lp ^UaJ £>t^iJ LLl? oL>-jjJl £>j>^ fUaJl lJUb j D p-p^ 
wJU? ^ ^1 k>-j} Jp Ju^>- Ji wJLU JLa ^-J aJ \ jl ^r-jJ^I Jp v£ 

^jjJil jl l^ii^ lil SJLij jj^y*j lJ» ^)*>UaJU <U« Jil o j Jp ^li^Ji ^-ij J J^a>- j 

l5 W Ijf OljL^I frU^I ^*>UaJJ OljL^I ^*>UaJJ Ja*S jl ^£-C j 

oLs^L J\ SJo- j Ji LLi IjL^I ^JUaJO J^aJ jl j -uiJ^il oljJiJl ^ 

(J j yiJl 4jbl j 4.;...„.-->xj UJ0 <Uj j JLL? ^jiaAJ jJJi JOy <L-Ijjjl Jju LjJju ljl*s>-l J 

f ^jj yi)l igy^...i UJ? <_Jl]aJl J>-JL> jl fUaJl U»JU j^j ^r'^^ 

Ob>-jjJl ja fUa-Jt IJl* jU AjljJLaJ UJj> *uS^L« J^a^ ^ jJLu Jp aJJLpL*>« 

jJUdl Jai>- JLa ijj^i y Jil ti^Jl ^jr^^" f UaJi ^yii IJu ^ j . L^-L. j^j jl ^^-C 
oL^ JJJL ( jIsJlI ) oJ^I ^JUaJl yuij ^ ^ ( ^Idl jLfVl ) ^Idl J^s^l j <jP 
^Tl ^1 oljUVl J Uii oU-ji Jp J^LI ^ ^ jt ^ -ul S?i ou^Jl ^IWI 
^1 bl -ui;^. ol^jj Jp c;JJ! ( frJaJl ) ou-wiil lJUJI oljlf t ^ ( ) 

. <L^..JI ^1 J Lu^ 

Ui? OU- jjJl ^rjy j fUaJl ^ JT Oljjjf Jp >^ oU-jjJl A^\y ^Ua3 jj 

i-jlyJl oU-jjJl j ioyiJl jL^-Vi ol> J0JL>«J JyilixJl jjJjb JbJL^ jA <J 
j\ jUx^l y jU>-l JT jt (^jf oLs^Ij y!l ^jji <>- yil ^III ^11 ^UkJl lJUk Jj 3^ J& 
. i?UJl ^JLp jjSi ^Jiiw jl J^jm -kLiJ J>U s-^' J 

^aJu jl ^v^C ^- jjll jl ja Jp oUUcuVl j OljU>-Vl ^ J^i ^^iwj jl j 

iJisJl -L?Ulil j& ^JLp jl ^JU-/I ^« *j~*ZA <1+*a <LiJl j iilsit <Jj^* oL>l j (^^UaJl ftlUpl 

oU^Ij^i ^1*; yt- -uUi^i j j ^l-IjJi 0^**- j>-b ^juji oui^-N i-p^yij 



wJUaJl <m»UL| J»LiJl £^ ^Jji iiji* v-J j| (A. B. C) aJj>. ^jj ol^XL" 

j! j£x oi*^-l 5> J ^ oU- jjj T /V j£i J ^J^ll JUI Jlillj 

0j_, <J J** ^JUJI J,Lij JT JU T /V jSCi j j^jll Jliil j_, 

«^ O^^-^l J^U VjJl Jwi ( J v-Jl yb ) JU, jL^Vl J»UJI ^ ;a* „Tl <d 
(Tjidl ^* r jii)l ^ J) . a^ <kij*) Japi tfjjl J,UJI ^ xull ^ <J Ja* 

vJ^I ^ dj& ^ «jj jl <-»>l «jj 0U J»LLJI Jil Jp ^1 ^JUJI O^fj 
J Jl jyiJ ^lyl -uU J^. jpUi gi-JLltlaSlI OVj r l_^ ^ JT .Uuil 
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. Ul* Jljjl U ai ^1 v>l ^JJU ^1 

\vr 



J ( _ r -Jl ^JU* Jf oUrjjJ jJij J-B' J**—. -bU^-Nb - \ 

^J^~i j\ v^. > J floi^-N 

J,lit J*iJ*d vJUaJI lp» ^ tU^Nl JJ* U-UL-, jl ^j-ull J> 

^ j ^^Wl l^-ji ^ oLb^l ^ JJ^ >. J rJ Ir^Jji jJI 

^UaJl jJUij jL*-Nl ObyL. JJ^ JLPj ^IjJl J ^j^" ^ <^ 

v *b J 5 " > v-^ 

^UaJl jJN ob >ii a-U jU Ob>il ^ APj^f ^->w» ^ ^\*\ 

^ Jp ^> ja JT ^ <l b^ .b/ll ^*JJi ^ ^UiwJl 

jU>-Nl iwt-ly. -Up iitU l^U* j& y J j& M Ob^iit oijfc ob>il 

J ^ LJU blj > j5=-J «o* OU ja 9 *jAA Jp 

cJi> J jSj Jb'JUP iJUl 'K^iA J UiLJ ^ f 3 ^L- ^ ji jL^Nl Obrji 

JJ^ J jjU ^OpUi ^ J Ob>UJ ^>wiJi ObbrNij 

. jL^Nl Ob jAA 

jU>-Nl Oli jJU h (JJ^ >jJ- d\ j^jC d*> j 
oJu> Jp I^U-t jiiJl ^^UaJi J- ^> Jl ^ UUPj ^jjN ^^UaJi ^ 

jL^Nl ob> ja l*yu> ^wiJ SjUl Jfl^ JJL3 Oflj^-i jj» N o^Ji J aaJl 
Ue>« 1^ S\ cy^UaJi (Jsuc- ^k^o J\ Oii >il ^ bOP ^ jJJ j-^i^l 



*\-tj V ^JI iiopLw o' ^ jL^h J l+U ^ 1^ ^ ^| ^Lfl > J*_, ^JU^i 

. l^U Jycllj *U m lS(I J ^Jl p 

j, JoAl oSlj S^lj 5^ 5^4*. «U Jl JlidNl ^ Jj.il 4:1 ^ cJjJI 

f t OL^LJ! ^ jj^i v^ll JIT lij >J| ^ JoJ^ ^ y JJ Ji^ j| 



Cf h^-ji J>- u^.j^ iW/-l Jr* J^J J V^WI tf-d (JUsJl ^Jb; Jtj r4 i> 

*Ujlj^ Sj^Ij ' i-jOll, j>j>>1\ oyJUll ji> ^ tfjLis-l fryu lll^i oL^Ljl 

(nrbT J > ^Yi i^^j oLUT J-)U ^ ^ M |JU ^J,d| a^Ji 

c.Lj.yi 1^ Va^. jt ^ ^| ^JL-Vl >~ JjLj <s ^d\ fr ^\ 

. f^^ai j <*m*lA\ ^jjJI Sj^wJty-l iJUi ^ykJ <,yli!l 



IT ^1 (r>t!ij j^ji u» ^ > f ui ^ydi ^ ^ J-^- 

J Ujl^I- jl ^1 ^11 ol - Y ^jiJl ( ^ ) j£-iJl ^^1(1) ^r^iJl J»lil - > 

^•Jjcll ^jUIj <w?l>- oI^^Jcl* -~ 1 
( ^rO^ aJU^- ) ^JbcJl aJUjJIj ^u^li-l ol — 

. ^pJjJLj L>- — _>- 

. djJuil CjI jJCj* — 5 

oL^-Jl >^l ^^1* jup .Luij (JUJlj ^Ldl U** *LJI ^jJdJ J^JJI ^jiJl 

•JL* ^IJL>wL-l JUPj SJbJL*- ol-Jb- j j\ ^ ^JaJ JUP Ljajlj jJkcJIj ^JLaJI j oJjA>- 

«U J^iJi j . ^1 j <?^u i^li-l J^Ull i J-£iJ i jjj^j ftLJl fJi^uw ^ 

* 

£L ^^^1 ^ ^iJl JUjjj N ft J;LJI jJl ^ J^ail OjJbLl ji\ dtf U > j*j ^ jjjJl 



Ass-yjl ^Li! (r^aJ J > (tf vw£? JjJi JU, ^ f SiJL* vJxJI ^>LuMl i^U* 

iPj^jf ( (Jy.jA\ » J Tuckman C jlf # » JjLj A*j 

J^JUII iljl lil KS £)\ fyci\ 3 J&JI f.jki\ us J>J» > J^l 

^^UaJlj OwjAil J* jyM J f j\f\ jy. \ y j 1 j* ^ ^ f^ 1 J* 

f . ^^11 (T^LJI f^su \ yJ^H d\ uHjIiVl j jy jJUiJ ^Jji; ^llT f I.X>^,l >M j 

J*db ^1 OL^dlj ^JJ^I ^L&l ^-jJJ ^ J ^^UaJl JL4i j^L jt j£$ 

J JjyiJI aJM:> JbJL^j ^JUfcJ iJUi^l oljL^I oU-jJ J J^r^ 1 

. jdtb ^eX, U-i f* 3 \} Oi-jJdi O^U* ft l ^1 uJ Sa^ Jp 

oljt-l J^p j^jc aJULI oJut Jj -<u~.\Ji\ jJr\ oljV J-r- W t<S^3 > 
<JUi ^Li) 5a^j a^Utf J^Lw I ^ - j JS^I ^^xii - jiWl j 

. u-»*>UaJl SjAi >J yc^j ^pJuJl ^*JaJl j oUUjlII j ^J^all 



^LU*JI ol ^ p*J\ Jpj ^UJ! aJLJL ^ULI ol>sll j^j ^Lcil yi ^i^l 

Ul ^Jl ^1 ^juT^ ^ > U ^1 U jl 3 ^iL, ^JUJI ^ J ^J! ^ c^~J 

^jUl J pjusll Jp yjj ^Jl ^.^Udi ^ J tfj^l oljaill jJLU ^ AJUi-^l ol 

. oL>LJI pixJ oblJbc^l ^ I j^L* J*Jy \^\ aLui^ oi c J 

frj^l |>4* tf l*tl ^rij-vJi aJU* (ftk J Oj-jJd! Oj£j : JjloJl ^ ybJl 

.Juw^j jL^I JjLj J^aiJl J jJUdl ^JL-I '*±yJr J~- ^jj* -^J 

^kJl gib ^y? 

oL^LJi ^ o^l^i Jt. a^LJI ^SfLf v ^UaJl JJcJim J*- - n 



? u>1-U^\ cT^" ^WV-' f"^' J* ~ A 

? ^Ud» (ryJ tfJ-J ^ ' U > f-^-J J* ~ ^ 

? UJlj ^ sJ>> OL^J J»" ^ ^ 

t o^ii ^ > ^ *> ^ ^ >- ^ o ( 

? w J> ^ f t>J J*- ^ 
? 4jui,j ii> r^ 1 J^-"^ > _ x ^ 

? jb-i i^U. Oja ^ayU yUi, >J» J* XT 



? ^ oi^ > > o^rt >- n 
? ^ r 1 ^ 1 r-^" ^ r-^i J*- tv 

? iJUi ^j, ^ jbVl jruijn y.^ ^ jiU uT ^_ ta 
? JO*^ 1 ui-joil £. <JU> J^J| j,,. r , 

^ J oi^ ^ ^ J ^ ^ ^ ^j, ^ > _ n 



? f tt^ 5 ^ j^, ^ ^ ^ ^ ^ ^ ^ _ y 

? ^di oVij o-i^ii ii^i r ia^i ^ j* - n 

^ U ^ "'^ r-^' ^Vj vi^li obu/yi j^jdi ihi j, - v 

? L»>_) ^aJlj 

ujy _., ^ jL^I_, jL^. <u^.dl J* - <\ 

? ~-^b y !l ^jjj ^| a ^ J j^i ^ r 

• ^J-^ 11 > J _^JJ jo^ |^_ u 

? i-ljoll 3^ J y ^_ ^_ ^ e 



^)\ J^l oljl^lj obl-u^l ol^j, *«TaJl ol.l^l ^ * 

. ^-^JaJl oblJus-l ^LS ^ J V-^* 1 - 1 

? ^"jOJl olalJui-l JbJut j Jb--^Ui v^iJl oljL^Ml f a^- J*- r 
? ijjj-l wLjl ^aLU j iJi-bM <^ ^r-^ ^ f- 1 ^" J* - 

? ^yX> ^ ^ ^ 

. ^ j* J*" v 



u» J ^ ot o^i crO*» <3> ^ J iUU* oi ^ 

^ } ou^i j oLb^i ^ --^ ^> 

j, Ul» i^>r U*> ilft-Sfl 0» ^ > oLl^-Ml j/l jflj 



. ^ jOill J> <JUi fTji; J m ij^L. ob> J* & JUI OLi-Vl 

^UjJl JB" lij (o) ^ J* ^ , la-* £M JB" lij ( i) ^ J* 

• ^^^^ ^J^.j ^y^y. jl&Nl jJ5j ^ (^) 

. £UjJI J l>yr^\ 0* v-l^jJ! ikiiSflj ^\J\ 3 ^\ j} (Y) 

. oL^IjJI oU^^ ^ J ij^m cJlT J^i! ^Jl oLjJ 01 (r) 
• J o-J^ ^ oL^L^ll ,0*0 ^ ^1 (©) 

Ol^bj! j ^ j&jj £U jjl ( ^uT ) oiJ (V) 
l-Uf i*-kJ f £li jJl J} (A) 
i^U oljLrf-Vl CJB" (^) 

J iOjOs- oUjLc iJL* v^JB- ] j iJ^. cjI> jLc J* J_^ai CJB" ( U ) 

- : 

? II* j J,\ cLiS/L. (^) 

? £UjJl 0» J Jif ^1 ^Li^L. (T) 

? ^UjJl IJu Jp ^ cMAjCS iLjJ J* (r) 



p-t-tyu j« . jil t \ji yu ^S- \ y^Ajj oL->l> J\ ^j-U ^ yc* j y yj ^ jw'Ull jl -1^ 

, JS" jj-Uiil j ^yj 

r Nl JST lilj ^-dl j > ji>-j f--^ ^ f>" cr 11 J *^ ^ ^ 

t^'j jwjjdl ST/All oU^I ^ Jl ^ . SopL^j IjU; /Tl 
t bVl oU\^l_, «*■ >ull v-IjJJI f l<Sl> r a^_: Jl j£sj *^l p (J-dlj ^Ldl 
^1 J tL^I ill J .^k^ ^ ^-i * ^ i;^LJ • l 

JL^I Jt. U«x-I Ajo - Jl j£r _> . fU- jyV 5 r ^ ^ j^^ 1 J 1 -^ 

. ^-.jJtJI iJUi f.yu j Ju-JlpLAj Ji^Jb *L-y_5 JNI 

: ^JsH Jt-^sJ frU^l JL~-I 

.... ^jij* 

Jp ^-sUJl o*L-J 4, f yt (J-UI .j-oJdl iJU* ,<:_^J ^ r yl jdl ob_^l ^ 

jp ^.^1 tiNi oui*; ^ jipL-i-. j sju^j u; j ^L-i*i~- Jl . ul-^Ij 

. oL^^ ^ 0>-^ J-^ 1 - 1 j> > Ol^pL^ 



? dJbu,l j dLl oo* Jp CopLw" ^1 ^JtW >if j\ ^-LLJU? ^ ^JLUi ^ - 



U*P ^* pl^Nl -U>j . UT JbW Jp jIpj (YY) aJLl-NI oJu jp ^\ . J^l iJu 

. oU*L yi J <t«u^-N dtU^y ^L&J Ley; ^ yji 

fUicu-l ^p dl?U^y J-** 1 ^ ^ J^j jJjj ^ ^>-f ^U* (VY) J-uaiJl 

fiyci [+*\AJ>^\ j£x 3^ ^1 3 ^U^il J oL^Lj ^f - r 

r* 1 ■ ^ a- of ^ ifjcr 3 ji\ >\ u\} ojT - t 
: j^i o^ jl^l ^j^^l ^Ju o^j^i -uyldl 2d>.^l i> J ? 

. jr ^ - f 

. ^>Ua)l aUL of li ^ ^- ^ 

. yL ^LaJi jlp i*u oijL^i - j 



* * * 

IJub £Uj ouS" olilill ^L~>- jl i*-JLi»l j\ jJr-\ J L*-ljj Lp y — <\ 

^1 j u-/>UaJI ^ 4*ijlll oLbsL-^/l aJuLv-^/I i^Jli j J jL-Jl ^ Jj Jh L^i^ 

JI j£x ^JUJI JI ^ ji j&c ^jlJI jJDi J^J v-JL V ^UI iJ ^ Jjj> - 1 

. 1^ ^JUj 

. l^^l ^1 4...^JUrJt o*>^tII J^J <^JI V L-^I jiJU - ^ 
ja * ^ J^J o^JLil oUiJL^-^l ^/^wiJ J LpJL^i-J JI j£x ^1 ^JL-^I jLiU - 

uL>b ^11 ^jJL* ^ ill j^^l* OLs^Lj ^r- j-UT L^J^^j JI ^_fs Ol^l yr[ ^^il - Ji 

. (jui o'^L^ ^ asL^ jr j ^^i 

_^lj uUb ^11 Ju^i J ^JUaJl y Ji j^Lc jb\ ^ ^ APj^- J - U 

y^l JK" lilj ( ^JlJI <iLJI ) 5 yuJI ^UJI 

* j ? j^Lc ( JuS'j 4 il^Llil jJJL™- JuiU j 4j j w „^H ^TiU jJDAS*' 

? L^^U l^pi\ oUI yr^l 



r UiJ o^Lii ( jT^JLl jT^dl (JUll ^ j& ) «CJLI V L^I r oi - >r 

• cHj-^ 1 «^ 5j>L,j jZs li> o-ljjjl 

. i-ljJJl J (IkJl 0_,Jb- L'^C L^JU JUJj J*i;Vj 

J oL^L^I i^ljj ^iJI ^">UxU oljL^Nl t Uap| ^lJ iJli - n 

^ £> J 5 * ol >^J fla**J Jtflij oL^lj! oljL^M iikiM ^1 y^l ^Til - w 

- : ^ ^bJl ^Ul ^ JT J/ - ^ 

? i^'Ull j iiU^I Sjuop ob yu> J ^u^l ^I^JI oJla 

T*0 



J ^ ^Uli ^ J ^ ^is|| oL^LJI ^1 ^ - ^ 

a*t r ^Idl 5j >| ^L^, ^.u,, 'jJ-l ^ jr J ^ ^ - r 

: JVI j, *T - r 

. t \/i\ oik ^ 



j£>>^ — 

■ Jy. ^ ^>ybi\ oU* — 
. ^y*^J ^-/>UaJl ol>i> — 



iJlJl>~ y j i-p\^>-Ml oL ail 

. <u.uJj oUli?;ll — 




/iW A*^ M 




Teaching Exceptional 
Students 

^yjii Slow Learners pJUJl jl Low Achievers Jj-^lJI I jl Underachievers J~sA>iJl 

I ^ ^1 OUL )\ dy^JCj ^*>UaJl ft^^i . wL|j OjJi jJ-Ul ^*>UaD 

J Gifted Students j>j* y <J^k9 foU- jLij ^1 O^cui; 

p-rU-U: ^yd V-lj^ g\j> J jJjcJi jJLk; ^*>UaJl pfar.j j . oNLU 

. Jb~ ^tfiV 4-**UU ^IjJj <v*^J <^t>- £l ^ j^yk^il ^*>UaJl <>^. ^Ji 



^Jlkll ) oL^Ljl J -u*U-1 SjlsM SyiJl vJlUi j jl J^il ja 

^Jfls-w ^ APy-Jl ^ ( fr^jJ* *_JlJall ) ^sai^il 5 jJLill vJlkll jvj ( ^yfc^i! 
l^^LcJ Ui*Jl oljJLill J~iIL 0^ L>>" ^Ui tai . oL^L, ^1 I^JU* jl ^> 

* * * * 

/V • Jl /I • JpI Ifio 01 ^..Jai^j Silil f.JJZ Jl O^LjC 0>J«il ,Ja**i ,J*ll Aj l^-lij 

^Jl^jj I pLdl t^Ja; 9 jJJa^. jl tjj Ljli dJU-iJ j ( J ) yi Jp J*ai)l ^ 

£ili> ^y^j i oWjl I^JU* 01 ^SW o^S ^ l»> 

. ol_>bJi ,JU; Jp (JUsJt v"*W j*^ 1 r 1 ^ 1 1 ^-J^ 

^yji ^jJ^Ji ^y-J 1 v^ 11 J ' « ^Ar-^J 1 J r 1 ** 11 ' ^J* ^ ^ ^ 

: jJUsJl Jw> j Richard Schul JjLii.j 6jk <■ oL^li^Jt ,^*U. 

J*U^ v>j jl ^jl. ty^ J t ^jJLat yi Jp ^l Ju/ (f AiJj i aJl ^ i^jJl 

jaUii .ju» jl^i Jp Jit UiP ijji _ J — dj^. r»i . 

J»U! ^ ipj-jf *J Jb-lj j£ . ( O^Li^ ) tl^ Ij-J — o^.ycJl OlT U — ^J-Jl JJm 
Jp t jo»^l ^-U- 1 ^ J ' oU\f*l j oLw j iJ j t Aj A^ljLI m>II ouuoJlj iyll 

■ ^js^' 



jLm UJ JLf^ll ( Ijj^il ) olJUl Sj^o, ^UU ^JLL- O^Sj jt J^*M j^J 

o* **y>* iS^i oL^b^l J I^L. 0^ ai pJbcJl ftLS ki c flp j 

oLUJt f lo**^ jXiJb ^ i ^ JUl JiJl y I iUy; a* { ^\ ^ 

'j*** 01 Jl u^c Jui . ^b ^Ji oU-L-Vlj ^Ull (JU; jlp USoJl ;j:u.n 

J UU U*L^i JiX tfuJlj 4 ( y Jp ) O^lj 01 j iJuA* oljyo ^ J-bdl J 

«^ ^ Jl 5 ^ jr\> Jl ^ ^xi^ ^ JUl v *JJli oL^b ^ii (JU; 

jl^Al^Vl ^-L^Vl Ij^^^j jl ^ ^JJaj U-Up ob^yu^ OyjU^ cj^- ( iL^U- ) 
OLL* 1^0**^, Oij 4 U*Li. 4 olp ( ft^L. ) OL^L-I \ j*+Jl oT j Inductive Reasoning 
. Conjectures oU-^Li j j! O^jlPjJUl a^" j Deductive Process U>L^-t 

. pi i^b iilt Jil _ba^ ^ r Jl U cJi r j U^*JLu ^1 U^bjl oljL^ilj jJUJ~l J^yt 
gjtJJ US^iJl vVVl iU r Jl > Jp I jl ^JUi V ^JJ| ^ Ij^sT Oli r U ^ j 

^iij 4 jj>ji ji, uji oiji^ii j^- Jp j ( ^soii ) jiji 

. ^-UJl oL*-L-lj ^ba>j Oljlp J 

> j^^s; j^l- y jp ii^vi Ji ^.jji ^.^wu . ^ ^ji 



^ ^b>i ^ jj/j* . sy^ c ^ ^ ( t> > ^ 

Uuj ^1 ^ j/i Jij . ob>JJ i^Ljl jobljJl jijs uUj jM ^JJ 
^jjl (JUsIl yul* ^r- i JU» J~- J* u» 4> jj^ N ji/ J U^w. 

^L-o-l ^aJ jiiJl V-Jl* iic*-^ & ^W-^-> ■ >*■' J^- 

iiL*j . ^/jWdl ^> v-JL U.W Jiij ^ U u-J S^ 1 ' OL^LJI j 

^ jii* . ,JU; V ^ J r^ 1 ^ ^ 

jSi ^ Ja~w W J*>U ^l" ^1 il/i t oilil ^ 

J^wl Ji ^^Wl *M> >i (JUJI ^ ^ J^i J - - r^"^" 



Jl^iiyi J • oi_>bJi J Siyidi ^joii oy^x ^^Ui ^ 

j, Atyjt ji y&\ J u JT oyC Ji, . ^ Lyv j-v. ' °^ L -^ r 1 *" ^ 

(ju; j j^iij 4 u jj- JI ft >Ji JiJij yi > s,yid» pi-Ji 



J ) UJLi; /TNl oL^LJI j jJr\ JlidVl J ^tT OU^ *)La t oUL r U" 
L ya*j ytuj Jli j Prerequisites a^L-I ^ oL-L-J-l ^SsJ ^1 j ( (jy M 

C^S* f**-* >^Lp dyj>j Oij . ii^ ^1 jji obi* Oj^j Oij jj2J> ^ jl 

J ^-V* J^ 1 ^ oU*l ^1 jJU; Jp j> I y ^ jli ^Uoj ^jj I jiukuw jjlil 
. 4jwj*^j ^ V t JLp jyc* ^ Jpj L jl^i | JIT ^ t ^>JJ J ^LJI 

. ^^Ajail aJLp d^laj c^JJij ^i^sll jJUJl *J^L- 
i»UI ^a^w jjlil v ^)UxLJ L^JLi . hyi >.j USLi ^ J^UI ^ yi Jp 

j>P Siydlj S^jO^I ^LJI yiil 01 If Uli . ^,1^31 5j»U j jJUil O^t 

oUT Jp xTUi J ^JL. J jJU U t ^^UaJl ^ JU . oU>lJ1 ^JUj J ^^UaJl 

J\ U oL-^L ^1 jjxii j jJaJj t p^i j t iiyc* 5j j ^ Oli ju^ yi Jp ^ aJI ^ 

. oL^Lj J j^JL^ Jp jjjt 

(JUJI frrf! bJ a-rtlaHj ajl-vsrjllj obji^aH 

J^i . o'losjVl ^oil J y ^ \ 3y Ja ^ ^ ^ a,.,M 



Y>0 



* * 

Ol ^ pi*Ji frjflj (Ja** . ^W^lj OiW jU>-1 tUapl JLP 

j jjjjj'^ jJi j ^uji iijU jjfjti . ^pUj *jT j 

OU >lj t oijJl ^^J oJlt y t j t wUj! ^UiSh J*>U ^ oUil S ^iJI JJ Jp 

. V-ljJl £ljJlj i-ljJl Jg*\ ^ iL_Jy ftUjI Jic ks^\ 

Uu^- jJi £. >TyJl Jp OO^ 5 3 ^ pi*Jl * j 

^1 jX^j dX*y_ J^*J jl fllf I jL^>! Jl j^Lr ^Ul ^j^i . <jjlL' jl 
. ^Lh^A JJLiJ j k+J j JiNl Jp J\ J^uA\ J ^Ui Nl OjJLh N 

jc£ j Olw?L» )\ : OljLg-* jl . SJU>- Ia^j Jp J j-aJ-I ^Jp J yill JLpL^J jl j^jC <jN 

JjU>- pi*; jLs^ I ja-S^ Ui j \y*£± ji J-*^i j>* ^-Ji t 3 ^J 12 ** ^r^[ jlj ^ j y 

ft^' ^ >» Oli ^ p^Ji j ^UW I jjiT j^i^ jUtNl jl j 

« ^Jl )) ^UJ?* j^*>*JUj Jj j aLl> aJ ^ jji! pJUJl jli t fruNi 

oL— J j^ fcJ^- Jl^ll 4j pJU; i-ijJ! Jju J-*^^ N 9 ii>> ^W^^ 

< c r LcdJ pjbjU ^JJI ^^AiJli ^dl Jp j V-I^JI ikJ^SlI Jp 

Ji pJLoil frc5S iaj ^ ^ ^Jl \Jla ^ pJLJl i. <s ^ jJil jy^^si [n^J ^Jj-^- (J*=" 
j^p ^jjil pJLcil Ji ^yJMJub j> pJLoil frLS iaui . <-jjil dyji fr&j Ojj-Uj 

j pJLJl oljLf* j . ^U*' ^ J oNbLl Jj ^*>U j^pj ( Jjf ) 

^l^il jl lj>-ij lj>c jl Jl oUlfNl dJub Jt. jeJJl pJUJl ^-b4 t ol^ljl 
^_/>Ua!l y tJLlaj jl J^ii . oL-^L. ^ j^i> j ^JUil l^J^uu ji\ oL-aJIj jL?l J ^r^m 



uw it ^ t f+oJj ^UUi ij^u 01 i^oD ( J^ ^ ) J^u* f l ^1 ^-J ^JUI 
< r >ykS\ juu <jj} Mj j^Ul jLSOl J>s<*j ju, ^ju'Uij J sjtftt 

Oj^rfJa* Oi Ai*y *J[*Ju\ C^y^Ll^ J] ^fj^c* J p+J*; jjJUI jJLcJl yJaJ 

J-UJl Jp jj^U ^ . asjZj <jb 01 J] a-jjdl j ^.pLl! SjU'jj 

j> rr 1 ^ Ji j oi w* J> od^Vi p 

1* (J^ f& jL. JU jdU-l ^ ^1 J . 3 ^ J ^LJJ jyljop \y^i 

bi U a,^ ^ t r^J jJLJl yj* oVLLl ^ jjjT jj ^L-l^ 

J^**^' if ( ) J'*^ 1 Ji* v 11 ^ 1 * Motivational Causes >_jL_-1 LLJ j LUUjI (JUiil 

e/a^ ^"J 1 0^ OU?l ^1 J JULI 

oir cr^ ^W^M J Js^Jl ^> ^ Li J*^l ^ ^ oL^L JLj 

'ac-j** a}j ^ i> jJLJl ^JU, JSJ t s^Uli ol^l ^opj 

iJl ii^lxf 05 Discipline Problems i»U*Jt 0*^JL* j^bc jjiil ^^UaJlj 

^oa? JIT ^JJl v^UJl f . jJLdl ftL5£ kJ ^ J I y>J ( ^"Uyjl ) 
J*U* o!jU>-l Jp J^yll j> Jit ^U- cJlT jjJUI ji t UjL- oU^.bj ^ J Uai^> 
^ iJUj pLdi J L^j ( ,44. ;^ ; ^ oL^LJI J J^a>*Jl oljL^I ji fr lTJdl 

Jjm^ ^1 Jp t SOiOP ^.ij^ ^ J J^o>dl ^Aiki* dyj^i jeJUl 



rw 



Ujauu £l j {LJ\ J JJaj JJ i jJUJl t {J JaJ i*\>- Ju*jiiL J^u vJUaJli 4 J^U ft j 
yi ^-l V iJifj;- Jjuj t 4** jl j^-Vl jwJl jaj ^iiil ^~*>- OB" 3uoL>- < ( aoU ) 

. oLj?Ij J\ aJ 

^Ldl ^kJ i^UW obs-W 

01 ^ t J)\ Ja^ J (JJL-JI ^-UJlj JuJl ^-Liil ^aJtjI ^ ^ a^UU 

uU ^ r Jl f-UJl yiau Jaij a^>U- a>I <1 <J y>wJJ c-/>Ua!l OUjN ^-Liil 

01 j ji*-^ ftl^l j oL>b ^jU; 01 jJb^ pJUJI ft^jiiii oLs^Ij ^Jl j AAk£ 

ajU j jl ULJl pJUJI yjau t ^Ip a*- . ^LcJI flf* j <la-iJl ^* ap yi* ap ^ 

j pi**** oL*>Ij ^Jl IjJj pJ> 01 ^>-l^4 j (JUil ^Jl>> ^ ao y SjlpL-^ j 

iiij oL^Ljl (JU oal Jl JaiJ 01 If 4 pJUJl (Ja*! i_JL olll yi aJL- oULf I 

^* j£ J*r J JL«J j . ( JUJI ^ L5 JaJ 4^>U jJU; I^LC lj\ y> ^J^CU-I OL^LJL f 

J d aJU* li C^-J j oLsi»lj y!l i^a^ J ^*>0aJl Jl* Jaii j^J Jij^ oU»b 

cJw JT J AJL^iaJl jjjJl <_/>Ua!U . (jjdl aL^ ^Ldl eJlJutl Jp ^jlpL-^» 
J Ij^u Sfl J^l i 0S0 oljLfrll oJut Oyio V \ jJljU j t Jl fi l ^* ^Ija 

£\ j> (j u-^^UaJJ A....;1\jj . ^jWjjJl AA» ^^JtJ O^lil ^^sA* JdWO y-l ^U^; A>yjj (j-^ 

VJb ,Jl>-I ol j A-yLjarJi oL^L ^Jlj A>»Jiill oL->L Jt» aj ylill a— jJliL oL->U 

jj^ ^i^i Jp jTy J\ oL^l^lj vj^JI r la^u-l AiJL^l J^uili 

^jL" J*>U ^ l^\Ji\ oljL^ll ^ui" 01 * >J ^ 3 ***** y J 1 ^ 1 V 1 ^ 1 * 

OljV frJiJ oJLsLl Ai>]l 01 i ^ . vJUaJl J J^aiJl A^aJUii j t A^bji 



TAA 



Ji* i-lji J^U- ja Ajy\lA\ JL-jOil J jJUdl t^^JaJ L-L-i 4-jL~>- 

OlwsL^lj olw>Lj ^11 JfejlJj Game Theory ^jJJl i» ^JaJ t Jt^l j *L*>-Nl ilJlpSfl (( * J±> » 
Oljl^il Jp ^-jjJjJIj jJUilI i^-U-l LSuj jt v-^yi Mathenatics for Pfofessions j^il J^l ja 

ja 1^ w^LJ-l AjJij . »j^Iil •!* J^* W vyv* 

{£y~~* Olw^Ljj ^ Intvitive i^Jb-j 4jLj- oL^L-lj ^Li« cJsLtSo-^i (J Ajj^JaJl Oljl^il 
^L^- £l j* jL" Oi ^1 Social Stegma iup^Y 5JL» <Jlj} J JLpL-J Ji ^-^jC Jpl 

J*J JOJ^ 0>4*I >>-^ 5 i^ljLl ^*^Lio: 01 Oil ^w>l ^Jl jaj . <u>-^p 

cr 51 j>h ^ o>^*ii s ^ jiSli j ou^Sfi ^ ^-jUii ^ j* ju. y 

^^•J III jJ~\ t^ji 0>JUil Jl jJ- i <J j>-\ O^U- j jl t-iiw?t (_£ lj^» 
^ SjOj Jil j^I*-* ^1 Jp jjdl J p^Jl Ja^ jilll jl jJI jDL 0j^~~> j ^jl^Nl 

^1)1 diil J* t 0>^*ll J-*** 0\ If & j>-\ j^j (4*1)1 t^Ja; J j-^i) ( j^awaiC ) 

jiDlj t (U*Jlj (<vLiJl ^-Jl >>- J^y J^pl 4* jAa ^ J jjISIj t y^Aj oOjJLp ^ jJJ ol 
jy^ (j ^j'Uapl ^ t (U*Jl ^jjjJl oL>»-Jl JL*\ ja I jJz j^l* <P j^ji 

I ^JjLI ftUa^Nlj Analysis J-i>*Jl j Trigonometry OliLtil ^L^- ^Ip Ji- ^I^j - O^U-l 
j^* iP y^r -k^- J-^a*^l j-* O^Sy JJj Ajui; y. ^ J Jxj*y • ^*>UaJ I^jjJUj 

j iujlioNl SjcLl ^ji 0>*I*llj LfL±L*l IjJ Oj^^iaj <JLl> 5^ oli J>^u* ) 0>*^l 
Jii^t 01 j& <-^U-l J >JI «I* JUi (4*111 frc55 iaj J ^-jj^Ji J jjyiT I ^LaJ ( 4^^011 

^ ^Ui oly. ^ (1 ^Ulj ^ jb r ^ 0^ M t ^JUJI Olj 

lij olwsL^I J ^s^i J £l*JI U ^jJ 01 Jl jPr^f c olwsL^ll ^l> J 

ja JT 01 (JUll Jp . i> ^o- ol oL^LJI yi ^Ul^ N juJI 

,4*j u^IjlaI apUJI Jp >-Jl jl ^ Ip^J jt^^oj ^*>UaJl pJUJl l->Ijl&I 

* * « 

(4*Jl ^^^iaJ ftb^L. <^UL| uJIjla^I ( j^Ua; ) jyL" 01 oIp J oU^Ij^I g\ j J 
* * * 

<la-iJlj 4 Olpjytllj Homework Assigmments. aJ^II ol^jdl; UJj U?L»jI <J ySS 
Jj ^1 4 l^LuN! oIa 0^" 01 4 ^*>UaJl ^JLaJ AjJuJIj yLaJl OL-Llilj 4 JuuaiJl 

(Ja^* J-a>*J 5J ^ajw o ^ ^JU? j£j 0^j t i-ilT jjj L*ilj ^JLU ^JU? ja ^JlL^ 

aJ ^-iL^ ^ii ^ J v"!Aiall <^jfz . ^jJLfJl j £-L>>Jl a^>- ^ (4*JI u^lJubl 
Vtilj d>Lui Jp dJJi NjJ grade ^JLiJl Jp y-Nl (t-f-^y ^ 



i <M\ »j*L^ j oL^JI J ijV OU;^ JU-I J* JI-UI ^ 

Ju-i jLjJil Jl 0_>*-^ Affective Objective ol-^j UI.UI 01 UajJ 

^JU; yi psUUl j>-^J ^*5Uail iJjl*. J SopL-J oU^Ur ,4*11 zyy 01 j£? Ii*j 

01 ^4-. dJUi ^ j < Tjuss- UjiS c 1 ^ 1 J °' ' ^^-^ 

O^Lc (JUdl 01 il .JU* J& ( iii* ) S*>s> ^ oljL^I ^ ^ Uij ii^ 0>j 
Jp c yJi j, 3 i i» /U oIp^^ o* (JUll ol^U ^ Jill ^ ^ «J.*-- J^ 1 Ji 

J iJoJor iS iJ*±r ^ *J>y Ji yt-U* ^ . ^1 JO^ 1 LT* J*) ' ^r- 31 

c — U II Jl>l j 4 Jfl — • J oejLc ^1 v_^Jl jjaJ j . S-^ u&y> 

J,„jU oIpj^j t Olw^JI J-l~ J Games and Puzzles >Wl j i_>UWl j jriLfi'lj 

f j^-j oi j£c ^i *ki&, jji^JU .i* jr jijjJi ^ oyo^iij 

j»l^vij jiiJi Jai ^ A ' aurt ^-jjj^ 1 v-.j-^ 11 ( ) 
oi j£s .jjuU e^i * Jy^i J-** 11 * » i-ijjJi s>(— jss" Ji c 1 ^ ' r^ 1 *^ 
» ^ jiopij jj t L.ijjJi s ^ ^ Jj u • r^ 1 J* ^"j ^W^ 1 ov-^ J 

j^i i J* Lf^/is jjU-i > JUpS/i ^ ^ i < ^ a# > 
at, ( jp 0j>~w r fl«!- , ) 5 A- v*^ 1 * ^-W^^.j J— 5 ' i^ 1 - 1 o-* 

oNi y i&A viLJ oir iii» . M-\>. ^ " ^ r^ 1 

j^p^j oL^Ljl JJ- y^-^ ^ 0_^i ^^kil >j * J 

. .JU, J^J Status \mJ> j JaAj 01 ij^ ( 0L^s-^l ) 
Feeling -Ub j^jJl Jp ^ ^l^l Jl 0y-^ ; ^ **ry. i (J-cJl 

0j>^i v^ 11 ^ijW'j ^r^r ^r^-J ^r-j^- u 5iU J lnferior 
Jp ) JIp ^js— oli olp^> r (JUsJl ^y. J J 8^1 J*-* v^s* • UU 
oUl^dl jj^j t o^V 1 v^V j» ( V--^ ) ( ^ 

0^1^= pJUsIt yJ^ . Ia^-jJ Ji S,j*>l Oli ^*Akll 0>o V M jl\ .. £A*j~£\ 

\r u-j-^i tr 11 i^r-^ 1 J V*^ 1 ^ J"^ 1 lT^ ^W^Ijj 0^-j-b p-ri 1^ jA< 01 j 1^-jAi 01 Ji 
L. JT ol aiau. 01 J*jt LU)I ^jJdl J vJU» ^ »JU ^ . oL^ljj ^ly Ojy^T 
^oLJl ^Jl J Oj^l vj-jUJI jJl «^l j/i ^ljV ^> J ^ r>- 

01 v^. t pJUsIt tL >J LJl dJOi ^ N « jUlmJI wJI ^1 5^1 I 



^1 v-L-Vl oLJ-l oljl^ll 0? J j-U*, p^Ujt ^ ( jJLdl f ^ ) ^^UaJl J-U; Jjl*i 
y f Li!l ^ jli dUi ^ Vxj i^l^ iJU ^ ^ L>Lj jjijU. 

^ j flail! ii* J^b jL^Vl v^UJ^ ja JJ J jJUsM «^ 01* 4 j' 

^ 1^ 01 J^j oloJl ^ >j>ll r lkJl Jij ,JU1I ^ J,L^I Jl j^h* 

Jl fUfci J^ic J^iJ! ,1* J Jjiyry jJUsH J^-ai J ^^UaJl 

£* J' 1 *" 11 ^ U (J* > 01 s-* • ■** Oli i U 

£• J^UslJj S— j(0Jl Sy;«- J>.b fUaJl JiiJ- ol>l b-lP L.Ji slJliJl J^ziJl J J 

J vl>^V! 4 ,,JULl ol^ly t -JLuilj ^Ldl iTjLJl 

^jJaJ t jLa^-l j . i^LJl tLS= laJ tk, (Jii. J^ai J S-\pL~JJ SJUL. oLf -JUiij <!l yl 

(n^ 1 ** o" ,> *^ £• >Usii ^ ji uii i,ui 

UU /si L;i vi-sr U Silp i^yill oL^jI >^VI jli ^^Ul j, ijS olp^ J > 

J* i pLdl frts5 JaJ i,a>)l oU-LU, cL-Jl >JI ( pJUsll ) f M> JiL 

J L^Lu J IjLii J\ Sis oL^LJI oljV l_^Lco J ^ (JUsll ^ JT Jl i-Li^ 

U^J-^ 1 t»*J ♦ ^>IJ>Vl ^wjOsi £ jtf iu- c-oi ^~.UL| J^iil J 

> i iijkl\ oL'l : J/.UI > o»lJUb»>U (JUsllj ^jjdl c iU j-iUl J^ill Jjl^j 
Jm-^ f j y^-^JL ^oll pJUsllj VUJ-I ikuSfl t Jl, lrt ;- .VI pJUsli t t o^SLdi 

ip>j oi ji^ki ^-juji ^jju- jp jul j ou-gi i y m a\ ii* j III. 

« 

V-L.VI oljl^il ^ l^i i-jLf Jl ^ ^Ul ^^JJI jli ^JUi ^ 



^ *t y J Uli O^U I y yC- V ^ ^> ^ ^ ^ • 

v^Jl h\ } J i- 1 *^ J fi-il ^ if ij^J ^ u* 

. OyiiyM L^yu jJl «i>ll ^ J ^ ( ^ ^ ° J* ■*<>' ^ ) 

^jit jr ^sLi ^ 5 ^ oij^ j fjus oi ^ ^w^'j "A £1 ■ r 1 ^ 1 

y^l 0^ j^Ldl ol>j -»U-> oi*^ Ojj^. jiytUl Ca^*& CS ^ ^ ■ 



oLkll 01 . ^jJJI lJu» J ^pbU js^« p^Ut J f^J >^ J 

^U^L IJok ji^'uil o>«JL«xJJ OLJ^JI J Ol* y f.tiA f 0> 

oUJ.1 01 . f iill ijcLl ,Jfc. W-J i-r" 1, J slXi 01 Jl 

. i^U-l vyil W J oli%Jlj jl^iSll «a> jJkJ SiUl J ^^OJl i^U^ Jj Irli^Uj 



rrr 



oLiiL, Lijj sJlJJi ^ ^ J^j c Uo;i ^Jks, f u >J > Jl* J f ai^j 
^iijUr L^Lj oULi^ri J** Jp jj j^l JI oi>- J . vUi 

J*"* A V^' J* >^ Ji Ji 0>J*dl jli ,JUll j, 

c > JI c5jjj>Jl J pUll j£ ^j^ ouu^ j^, ^ bUai j^ t oliLi^fl 

01 .\r\ rj iJ Ol^lj vjL^i) c yij vUj pjjy iisJ 

jl ^kil Jp ijij . j oli U^Tl J^p J| djL: ^Ul ^*Ja)| 

«J,I o^J ik^j^ oliU-fl ^ i>> i>> J^J| Ll- ^ ^JUsli :U * iSli 

s-^ji oi^i ^ ^^jii j, jy s\ ^ jrf kh j, ^ u ^y^, 0>Ujai ^ 

jl . i^UU ^lil^Tl ^ u^jLa, ^ ( ij^jj ) vj, ^ \ ^ J\ 

W ^ S^LJI j^lj jl&Sll Jjb" J ^L. \y& jl Jl j^U -^1 
>W) c ili>l JjL" Jl j^l^ ^Ul jl J S-^ i^lj otb ^L^T* 

v>W sJlJJl j^ ji jLdl J^ J*i . LUi j^ ^ SljL- 

^ J* ^libll i^U* Jl £ U oi ^J^di ii ^ f oULJLlj 

i^wJl ij^Jl J] jjUt Jli uJU-l . olilisTtfl ^ ^ ^ 

dl&j . sJUJl o-la i.Ljj ouyi f .UiV cJLi^l ^ }J , f j^- jt ^ 
jl ^1 ^ vJk; 1/ ^ o^p 0^ ^ ^juji ^ ^ cJj, vJk; 1^1 jl ^ 
J ^opU o>Jxdl ^jj J cJIjaVI j^i jt Uj . o%Jl ^aJ ^ 

i^lp-il ^LiuTMl jli i^i ^ Jjh j j ^ jt 

jjui-i j gui /rvi ^Sii v-,^1 ol^-i^vi jv ( ^ j>s ) jl ^ oj^j 

J-mJI j ^1 v U]Sll .lib- Ji. UJUsli cjlj*Nl oli. ^jsJi v UJVl jj 

S,>li!l iU^ll ^y^i i^Jij . tl8 iiidLi jj^Lcui! jji^ ^u;^ ^ ^ 

vr-t cr 11 ji O^A^I J jy.il uUI^I jikT jL&l V UJI j* it^ll i^b )\ ^UJNl jli 
YYT 



^UJI l^ytL 01 0^ W ( aoUpNI iL-yil J ) ^^Wlj jtfl jou J>AI J 

^ Jilj 4^ j^h^k^ i*jJ&\ J sii^ jcpI ISJj . jUuJI ^Utfj 

ji fjs . ^ J^u j, ^ csjJi j-^ 

Ul I^L ji Jp rAjWIj oL^Ljl J^i J Sil^ jj Ji j^^ 1 - ui^ 1 C^ 11 
Jl ^ >j ^i o-IJJl J* ^ > ^ 0t 0^ VW^ 

Jl ics-l >1 ^ jl ^If I j i-jUl SjbT ii> ^UJNI w-J jl - oU»bJl 



OfrbA jtM f Jk»c~J ^ i» 0^ J ] J ^ ■»*>" ^ ' Um< ^ 

^iwiJ olji^l -4 £ljJl ^ 0U dUi . j*st >A ] 

4U^\j> oJull jl>l jP >JI J <-»*>W J JyJUJli iJ-i« j iJ-sf j^J ji oljLs>-lj 

ji ,JUs» «Ji» US-J-S* 15 J *J a ~*''j JJ Jl t-^ ^ 

,_ilJL*ij i jijl^l ^^Uai) iii^ W~' ( ^'^ ilJI i>" ) ^W*-'j J^i 

5 jiiT o-A^ ^JJ j^jJl j u^cs. *J* J^J ^r^ 11 ^^ bLI **^y ot ^'-J ^> o 5 ^ 



j^r ^•aui j jf ou^i j ns*\i\ j ^uii o-ijxt 

Aty\&\ ^ j& <r-Jb j . V yr'j oj^ J oli~kJlj oli£>sll ^ 

J <j Jp iS \y+^L 0? J 1 ^> <ijj^ j ^ 

5 j& oVU- ol >iJli * j?** obb ^1 J jJUJ! ^ i y Jli ^ v-JL j . JpI 

j oljlfi ^^JUJi ^j^* ^ p-r^ j>aU*iU jwU^l cf*-^* ^ 



Jl ^ls£ oi o-LJJ jp ld»U- U^jI* ^ J jjJlSI ^^UaJl Jli Jlill J^- J** tc^Ly j 

Jl . ^y^l (J ^Jt^ J >^ Aiydl O-LJlI \j* got SJb-^!l Ol*J 0*>Ual~~* ft( Jx 

p^i ^* ^^AlJl frV jSLx. ^ J fL-ilS" ixAi; iU, 0? £^ ( ^^waJl ^-^ll ) *l y?-Vl 

. ^>w? J^-^ L^loj^-lj jj^^Jl a*U?V fjj^^l 



alt. o jji ji JJI t— '^UaU ^Jl ^.liJ LJ jjl>- "^-U jJUll ^JL*i~. j Uj^-j 

j<jJl ljl . JS^JI JI ^aJl ^ i ^r>i JI Ja^-Jl c J*lill JI j^-mJI 

j5^I J I jLii JJI j £,Ul owill ^ J jVl ^Jw»JI j* ^Jl ol; j>U-l «Jl* ^ I ^L.U 

o^i JT jl ( ^ ^ ) ijjJ j[ V^AlJl • s*^ 1 (J (n^^ ^» 

J L^I JI Jyo JI jSCc I >^ jl j ^ jU: ^1 Vy^ ^b^ 11 J ^ 

f^ 1, lT^J-^ ^ lH l^ 9 ^ 1 ^ -J^ 1 J** - ' (il vJ^I Ja-wl Ol jL^j 

OcJaJl ^I^pVI j^jy 0* -u^jC jJUll jli JpU? j j^l>- plJL^L- L ilJLf-l <*U>I 3 jL^j ^Oxil 

^U?V ^.j^l-AI ( ojL^ll ) f jjl yLl jl . vjbJJl ilapVl (i ^jl* Jl ^>^]l iOxJI f Jp 

jjjcll ^jOj" J j . jJl iLUJl il^pVl AiU?l f jjl ^ Jp ^ Jl j^C ^ . ]a , T ^l^pl 
AiU?l SjLf^j -a-ull f^^? L*-* Sj^aJl ^»L»I ^Jal^>-I ijiJlj AjyUl jjil J ^aUuII 

^IjpVl Jl ^JlkU jl j^C Ail . fJL^Uw Jl j^ VjU Ijj^U- Jli ^IJpVI 

m * c t 

ja L^l>- Ipliai ol^H il^pVl Jlj ^jjLaJ-I ^I^pVI Ltfl>- UUai A>*-j^wail 

* * * 



ui ^1*11 Jp ^ ju- ^ Jj . j^Ji y ^uii Ji Uili ^ ;ui)i Ji ^uji 

. US' 4jL *:>IpI J fJbJpLw y j 3 JJ~\ I^^JL jl ^^UaJl ^yt _uLw 

jl jS^ ^ ^yi! o^l^Jl *L jli UjI jd>Vl *_^UJI_> jv.iUxll OwLcui) v-JL 

jl j ^L^L ^li ( Ji*. ^ . v>Ljl ^jlll oLJI j I jcf Li j 

jL^I J j . LgjL^aJ jJb SJbJbJl iii*Nl Jl jjjk^j _jl dUajt* jjLb^S" oL^iaJl l^JLaj 

OUI J * ^Uail ^Ull 5 jJLbLl ^ ^-11. JiLio I y£** (I Ox^iUill ^^UaJl jli 3 ^ 
^iJi jS- CJ\ jPj OL"^l jP ^Ju*J? f p^-jj j £j j^y jl . Ol ^JaJ 

JyiUull JyJUJJ jl IXj . ii^U? ^yuJ v>L )\ oli^UL jIjCj UJ ^jJ-I ^\ y jl jl^t 2 

a! _jL< Jp p-* jW*-' y*^! ^ 5i ^p p-ri* \ j** jl* jS \ y j£> I* I jjL; 

« * * 

. Ja-^ j ^-Li j^- j^y jl Jl AiauiJ^I d JlA Jj> jli v-JL <oN oLj^l 

Ukil LiiLU! Ml^l jli ^Jl jU jJl ^ui ^ J jx.iUJLl jwLcdl 

ouljMi y jybi^Ji ^r^ii ^ Na-i . ji^ ^ ^l- ji ^ ^uji 

yd *jcJ1\ Uaiill OLULll j j^JUil JLow jl ^^-i kj* )\j VwaJl j USLiJl 

Jl i&ys oUJLil J ^Sll il^Jj jUJMl J>- jl . oU 3^> ^ y iiubLlI 
JwLcll SOpLJl iJLyl. Uauiol UaiD! oUiLil j l^c ^jj-l JJJb USLi^. oUaiLJl 
^apL-J Uul ui^-. dil?- Ji4 ^auiJ^I jj LV j\ LiU y J^-ij Up ^jlS^l j±~J- J jviJUoil 

jr*/ J^UJI J»LsJl U^LipL L^jLil j ^jJci\ jsjti Jl^l o^l ^ f jl^uw 

^ j ^l^. oUJUdil ^^UaJi jl ^ j ^^Ua)l jl ^ ^ Jl 3 

U ^ ZiL* o*^^ l^ia*; jl W ^ <;li I^^UjJ U^Lj oIjV i^jUA 



. oL>LJt yi. ^UUl j~J. j ^^UJI ^.ib iilj 50^ iL,> JjZi 

^ JJ- So^l ^ c i^j ^-sUJl ^ir, ojil^il 

01 ^ o^ill > Oli ^li>l J} iiu^j o^SLill y ^ 5,uil oW^Vl 
oU^I i^J Jjjjj ^ J ^^iUoii j^j^ai s^pLJl jrf ^ ^ 

• i^'jLf* u>-^j 

• SOjOp uiiL^il u^Uilt ^ jOJ J a*- y oJoJ^r O^U-X. 

i-jjll j U*i I^a, 01 I^jl, oV j^iai ji^kl : Vjl 

lj> ^ c»JUdLl Oli : Islli pJUll jy x 4 A J * 

CUy^jA ji\ i^j^ i^JJi oU^I l^b, Jlj «S>Wj ff\*Ji 

rrj>^ ui-^ Jl cwi^l V^WI 01 : Wj . j&Vi i-^Jil o^lj ii^iJl 

tfJJI OlyVl ^ ^^Vl J*Lidl OJ . oL>LJl J jj^U l^^^ oij VIJJI 

U**il ^-jjJI ot f ^ olySU ^ ^ije ol j£s oL>Ljl ^ J ijus 

• J^J jl;** Jl 01 ^ UJj blopl Sjo^I 

jl^llj owj-JLI c~iiy Ji <-j>\i)\ y*~& ^jS/Ij il^l 0U iiLJI Jj-^iil J, 



TTV 



U, . oL^bJI ^1 a/ • y> J-i» J ^ ^L-"Sll J^l o£j 

J »L*is««l ^ S l^JLJ > lijrf ot pU» J jlA ^ ••** 
Ijjgy. 01 w/^ 1 <> Ol"Ss» V (i *Uaiu-Nl «JL* *«J»j oL^^l *L<j i oU»Ljl 

> ^ JJi ^ J\ *uiu-Ni 01 . J ^ *Lii 

jbsft. Ol Jb* »L4i-Kl ^ J *1T J-mJI ij >i Oi ,JUH JjU 01 JJj Ji-B oi 

oi olJ Ji J* our . jLi- ii» oi aa*f N » > v^ 1 J* ^ c^" ^ 

Olj^ilj £*Ull ^p 3>i~ll jl SJ>I ^"5Ua3l 5ls-» J-». iS*y 01 ^ Ji^ 1 O^^ 1 J* 
^JU. ^ N(> 01 . wULl Ji ^JlT Olj S-.L*- *Ue-l ^-j^ Jl HSdll j\ 

«lJp J^_ U Ji. ^4-1 oLLp LuJU; N lili » Ji. ( >*jdlj y^Li ) 

^ ji j_j jyL. »Uis-» ^ oi j& !j» a* ^ 

oyui, ji^Ui o>Jjcii oi . i-p^Ni v"* jJi rf^^ j ^bV j» cr-^ 

. -U-lj J-AiT jJU^ ya-l y. \yd»i Oi VJU ^ "»ji*^> OU-U- j \iy J**i\ 

^ ^"5Ua3( JpUsI-I J ^ SpLfr J ^ 01 0jJ«U <Sy. 

jjJJI v^kll 01 . \~\Jl\ ^aUIIj olj^il ^ jtsl ly^.j WiJV crj^ 

^.jjdl ^ jtfl \yy>^. 01 Jl O^U JSL-ll j jij^ > ^ oULfr J 0^U~ 

^jJ S^pLw Jp ^ 01 (JUJJ ^ j . iJ* U Sal* ^iJl OlySlL 

J ^1 |t< „^; ijy^ JiSH O^Lili ^ > (J*- \«i ^ 0*5^ 

oULfr JJ ^ J^oill J J^SJ 01 v*^ 1 >~ Oi 0_^. ^J^il (^ULft- J>-b 



j*sd&J* 4it £. vJU» JS3 ^y~, ^JUIj v **kl1 J^y gfts, JJ ^y 
tfal y I ^Lp ^1^- ) jL^I s^^UxIl -Ul 01 a* j apLJ-I JJ ^ -dp J^U-i jL^Vl a>^l> a! 

j i^jLjo of v^* 1 * jW*-^ r 1 -^ j ( 5 J y 

* 

0^^»^J jjiJl JryJUll ^y jjiS" <^.J i^it* frljlj <f>-J ill-Jfcj 

/ ^ jOliJ y J^ai! ^ y\^*£)U ^Jlll ^Udl 01 pJ» j-^i J ^JUJI iOpLJ j j~S}\ 

ow» C—J ^1 j ) y £l y i^Sv 01 sr*^W (J** t ^^iJUdil jwLcJU jJUill j 

y OyfA^ 0y^> Jp (^fsfiy 'j-^j ( jj-J^iJU v-JU ^ Lb I 

^^U\ JJ ^ oJL oLJUaJI ft l y-l 01 . jJUdl j o^&JJ J*. ^ ji^jl. J j^J^ 



b ly j oL->L> ^Jl (U«J j iiw- y y^x^JI 0U i^MkU ^-JL j ( JU; oL> yw> j 

jiP jw^. OU^LJI v^Al* ^y jftiTj . yj-^l JiJta 01 ^ Ot-Jl JT t iWa 

^y^-iJl Uo^p . ^JUI Ciidl ly^ oU>bJI ^JU; Jp ^Ty!l Jp 

j^jj UIp O^j f 0U y j-r^JL oLJLaJI Jwu J o ^ y y 

^y ^ i ^Jly 01 u>^*ill ^ ^^Uxll J2ju OJ ii-ii-l l^t lOjJ-i- yS" y!l 

vJUlJl f a^.l ft l ^ yj-f^l Ji> jP O^Jtil J*. 01 . A^ljJl f y J y jar^Jl 

U 01p . v^Uall pJa*l i^-JL LLJ^ U?LiJ y^l ^^A^-i y t j>- y jl y* a^U y 
wijoJI j jUil jijLc J>- 0U UaJ j . ^y ytkl u>JU=il ^ ^ ^ J Jl o^SLtil 

. i-jUil j jOsJI OUjvhI y^N ^ ytNl ^1 yNl (Jsuc ^ IpUI ySi jC^ yjs-J3l ^y i^Ul 

ja ^b. W j ot ^sCc y^i^i Jp ljuji oirui ^juij v uryi 01 

^Lill pJLo J fJ^w-J V ^UJI y ^uU! y^-l^ Ul ( ^plJbNl ^L^LI Jti Sop jiL^. 
plaJi IpU ysl jlTIJI y^^f £Uy J ^ yiJl ^UJl 01 ^Jl oljl^il -L-. jU J j v^bjl 

(^'j cTi J-^ ^ y^| ^. ^ AijUlL yj^j-^lL j^pjdl jtJLcii <JL*Jl 0U ^JaJL j 

^ y OiVl Jp CJU>" (JUi ^ij . ^Jiaj 0i x\ Jj~Si\ J J^ju OiNl 01 ^ 
^ ^^Ull ^LJ-I 0iyil>Jkl jwLcui) 0i ^y oTU dli^ J ^J^i-J 



jt Uj . V-jOil v^lj^il ^u&l j^ij 5*1 } J ^JL^ <J\ yi\ o jJill J fUil ow-*aJl 

y5J Jif *V jl U\$*l j^jJ Jli oU^Ij J\j J-li ft* I JyiUuil 0>JUiU ^ ^ 

ji* jjiiub Ji p-^li Ol;.^:!! ^*>UaJl *Ny* lyL L»-Up j . oLj^lj J\ 

*l } J J* oU>l;Jl ^jjj jt> ^1 >1 lSL*j . ^Jl c£ Ji c£->>" 

^ ( oljlfrit j jSUJ-l Uuj jl ) ttjs\A\ j (0*1*11 JU pfjf Oj^j ol jl^ilj jJU^l ^ 

01 ifSjiil 4-1 jjJl 4>*aU AJ^iJ L-» j < JUl li* J f ^fill y ^ jt ^ J 

— : J* IT W ^Uy uiyu ( ^ <HA ) JUk^AJ J» ^ J~*^l (f > - 

4^J1 jl <^^aJl ^ Uu Jl j r ^ Ji?j ol^Jl j^^J c^^^H ill jlf J-^' 

. frc^jWl ^ ^ js^C J** *J ^ >^ J-~" i-*AiJl oUU^-^fl OU -u^j . ^j^iJJl 

* 

? Hl^ii) C-ijU ouyj ~<*S} y Luiiu bU Mlj- OL-Jl ^Jai Jij 
. ill j>\ > OL^^fl ^ J Juyd! J OiT : ^ 

Jii ^ma J ^ya^JJi IJuk v-JU c^jjI Ju/ Oli Oil >T J*ii (lj ( oU^Jl I }\ ) 
t> > ^ ^ cJuycll ^ Jp y£ j& J ft*l 4iJ O^i V 01 Ul ^a^l 01 J*£ . IJl>- 

. ( ^ Ali ywj 5^1 yill Jp AJjJJ ) | J^Jl A-jii>- J | . A^sS 

tij jUil Ja; lilj Ju ydll jUil ^ J cJU- JJ JJ j j& Ji | il^l i*J* I 01 ^^^il ^ j 
jj-^axil J*>U- Jjou 01 ^yJlj | iji^all l^^Ul* I Jl ^ju ydl J oUl^Ol 



0\ Jyk C-tjl Ol* jLa&Vlj | i£j&Ju J** *J j& J~jv i JLi aJLL jli i*u>- 

iJ^r aJ\ } Ajjij ouydl p+Ju 01 JU oU- *l yiJl yd L- r UUI <ojJ ^JJl ^lill 

. ^p t>^j -up U jJUi 08" c^jL jt Jl a*U?NL I -La 

U 'Aiijeu k> y£ll Salil \Ju jL-jNi <Uii 01 ^ a NLL. jCmj iiUt 5 01 

Ai O^ft ^l* dfrl^AJJ C-jjl* ^-^b iiUili i£ j&Jt oLJLp q ^ ^ . ^* 

v£ s-'^ 1 . ^ Silil \jh ol ^fl^-iJl Jp ^ sJlS c^w>^ 

^>y^a ouT s-'^ 1 -Up^ . ^ olil lyL, ol ^k-iJl Jp 

S*1 y ^ — -Li I j^j 

( ^ j\ Ji> Sjl>- j i)L/b -ol Jl oLjj^jJI oNLL. ^ ^ y^JI ^Ux! JJUJl ^ 
01* dDi> oL^L^I jJU; J flJb*i~-!AJ i-ljjJI oljlf* S*l yJl *-/>UaJl ( «JUi! j ^laJI ja 

Ju'l y J[ y- ^1 (J IjJlJl OljL$-* j 3*1 yaJl j^JUj Ol y*l^ pi**' 

. O^yb^ll ^^UaJl ja J-^a*l i*-ljjJl OljL^* jwii ^ya./i^-l j jA\ ja 0^JLjai>.^ 

0l OjJliUj ^1 j-Uj j i*-ljJLU OLjc frUapl ^ j^-^ /OlJb pi ^ll ^^JLjc* ^ J 
Oljlfil oJUfc j <. oUb ^il pJUJ Jl- ^>UaJl i^ljj Oljlf* *5L* j 

(juT I^JU; Ji o^UJI 01 I^Jf >uj Nl <iy\A\ oU^Lj^jl jl . ^-yu- jl ^ 

J y~JL* y , .. m I jl.,f?->- Jli I (nr*^ 01 ^* ^ J\j oL->L; ^1 fj-^LJ ^Ol Ojf y»i 
V-ljJ Oljlf* pJ> ^-ji JLi ^^UJI -Ja*>* jl 4jLa>- ^ ^^aJl <J a*jj . <*UJl 5*1 yJl Oljlfr* 

OljyL* J ^ -L* J^Jio Lf«IJL^l^l J j jLLaj JLii . iJIOi^l jOll J dJL^ d ^jiT 

Oljlf* ^»JL>«ju-j N ^1 (J *w-*Jl 01* ^-»^UaJl frN^* \wJL ^ . Aj^lill 'oLj*^! 

^1 ^* ^)l i~-l ©frly (J aLU i-jvf I j}a^- Ai ^1 yt ^Jl ^JUj^ iw»L* a--^Ij^ 

» jjiT iJLt.1 j ^^y^ 5-uLij: j ol ^1^1 J^*U jJ^p Jl ^t-NL; oLj>Ij ^11 Jom jl* 
jlf viki i-ljjJl oljlfl y^lj jUiJl fla^w-Nl 01 . v^L; ^il ^Ifl ^iNT J^^ 



^£ J JtS ill j*\ j* J+-i <*U Uft- cJ- Ja>- £f} t Jl^l Jer- J* ' J*- 5 *" 

,_»^ c_^ALM j' 5^ C -i' M *1 jH\ CA jV Cj\ jji* r W 01 . Ir*^'^ 

Jwuj IfcjU, J^Jb. ^ y.«- , ...... l>r J^»i *Ji> plrf ^ ^ •5>M=— < 

oT>" W t piU^lj frs-Haj 0>-^ J* -^s^ 1 ' c>* 

Vr j£-Jl J* U ' ^ Jl *i ^ ^ $ J* «^ 

otfljJl ^jUij iLUi j\ bij v tl _i£M ,JU1I ^ jJ £^jJl *lAJi 

^ ^j-bj pskl y t£ r-i SAe-A*- V^ 31 -^J .A* V^J^ 1 

Vli jJL- ^jJG Ujl*» i-ljjJI oljV -k-* otj Jl i > JI a -^-> u*^ 1 

i-l yjl oljVj 5*1 ^^Wl jJk 01 jU^L j . gia. jt Llfc pl-JJ 

iJ*L_>j Sku^ l>«i 0t v_^j oL^li^JI (JUi oljLjil »i* Ij-jL? 01 v_^.j 

U-j» jb V t» ^ 3 ol^uji ifriy oi ir-ijoii k'jV o>-^ J rr-^ 1 - 1 r 1 * 11 

* vto i «j sJk; <»t >3ii ^»uji jdbs£ mUi fei^a* 01 

^ ji* «ju* _ ^ ja 3 ^.j jJU jkj^i jj-t oi ^jUJi 
v Aiii ouj ^ur ji f+it oi vJUJt JjU. ua>» s-^t jujj 

f^-jji oi . Sibu \js oi ^ si* jTj ijr jr ou i-^^i sw^n ±* ^ >n 



YTT 



JT 5JL- j\ j>J y OJ . Jj* 01 ^ Jl^iVlj J_,LbL|j ijUl 

f U>^l ^^Ji ^ j£ L'b_, . Uli ^ 01 JJ ^ ^ i>. i ^ oLttl ^ 
(OS V Uup oVUl ^ J_, . CJ7<ij y^t ^ ^ j^uj, j^, ^ 

5A) £^ 01 Ji Oly SOP *ly ^^Jl ^ jg, . ^tf, J oUJJo^D 

01 . u ^ J ooU? 1 Jl ji >iJi ^ Ji jl if 1^1 c/a ^i ^ f 



%B Oli iiUl i^LJI oU^I J^U ^ jCw U foU- iJUl 5^ ^Lillj ol^l 
01 . ppjl J J.tT ^i^i Ji ^ jr t Jj; ^UjJuLl iiisLi ^Lill j, 
oljl^il ^ ^1 Jp > jiil^l o^Uill O^S; vl^ iijukl" oVUI 

folll 5,ly l_,a^_, |^ J ^^j, ^ jLb^ . ^ ^ W) iiU] 

*J 01 . 5^1 Ma W Jp ^.li of Ji jiSfl U ^ ^ ^ 

olttUl ^ Jp 5j oi!l y, ^^Jj ^JL J\ ^ J ^ji^l, jrf 



Jft— JS^ J ipL^. ^LJI ^l* >j * j^;> us cAftUl ' j>A j>» ^ 
jt Up ^ ^ 5*1 ^ J> J v-^ 1 ^ ^ J • ^ 

oL^bJI J UiiJ Jft— ^ JliU J*- J-i • ^ ^.J^ u* J j U ^ >^ 
Otj JJUil apL*» J I ^ JT Jp jijali I ot ^ > 
ol^bjl J Jl j^t On ^tt-A-Jl j*J J 53 ^ 

jy.J\j Ol^l iij-b J *Sjd\ jl . lll^l J ^ oi ^ JlL. JIT 

^,-1, ^ > ^ j* > > ^ Jir ,ib n 

. , , • -, . - u -I i<- r x, fl \ V(a+fc) 3 J 

ij/s* i-jbf ^^Wl l>~ ji ^ oU>Ljl . jJA j> \j& f+ii 

j ju * ^ j~* ^ *m > ^ Jl ^ 

■ Zf~* JS)\ i-^ 1 ^ ^ ^ ^ ^ l ^* ^ ^ 

: <jyi j rv U jc^l 1 1 (^) 

T W? 

a 

^.H^ SJ*3ti!l o>-> ( > ) 
Jp -t.^ t Si**J a5lj o^ 1 (V) 
5?*ll ^ (^) 

j- y -j ^ ooi jjij [ ^] ^- a* (v) 



TT1 



T 

• O^' 1 J*' 4 iu- JA ^\y> (^) 

• *^ i^'l > L» i-J-l ^ ol r i^J (j-) 

vJL- [*]^ C?^ = [(* - J)*] V - ^) 
[y ]^ vJL- [ x ] ^ i-^l J^U, = [ x ~y ] 

[>] ^L- [x] - ^ = [ 2 <* - J)] ~ -)r 

[aft] ^1 0) 

— x — O) 
a r 

"TV (r> 

To (*) 
T ~ Y («) 

r JL (A) 

r 



rro 



j r )\ Jp ^y*j x& j\ Jp OjZh of hsJ* JO • lr jWij 1,9!* ^ydl 

JfoyC Jp jej^li ^ V** <-»^Wj . U^-Pi ^ ^Ja?.-T ji\ 3 Jail 

/$1 Iff J ^ j^i ^ ^ 3 <i! OLi&l 

> V 31 f n ] o [ «"] ^ ' j ^ ^S* ^ O 5 ^ • 5a;U 

of (**aD OjV 01T lil . L^LjaJ Jp Oj^ jl <Jm ydJ ^ OjJb t [ a ] t ^-L-^AJ 

/j i/f n ] -u of j Jir y^ [ a ] \ 01 ^->yu 01 v£ ^ 1 

01 ^J* Ua-jfj [ a ] \ iOjJl ^ j^u ji\ Ol ^ll iOP jl ^-Sfl JtC 

^ J! [ * ] t J \i3s** [ a 1 t [ fl" ] °' 0t J>L- ol yt [ a» J *| JLuU 

AXA = r A: Jlill J*i . ol^ll [ n J -u j ] | aaJl Jl J-^ 

<J ^ __L x _L x __L x _L = '( — ) <• A x 

T T T T T 

* 

: Jli* il^l Jp Ij^li ^JUall ^-..^i L-JLPj 4 Jlill ^ Jp OpLw - 

. \_a n ] ^| >• ^Ij <-^UJ-l oOpUil I J^i; 01 Uli A i <• r (— 

Jp UU* 01 ^^Uali oJLill oUiydl j,> ^*1L ^ysli >^ <5^» 

alkali oUj yd I ^iuv iJU* 0i ^1~>-J Comulative Dictionary J Lff *^ y ^r-y^ ^ 

jr fyb of v£ r 1 * 11 • rr 1 - 1 / j / j j ^lk^- j^J yj * of 

Jli yu O^j U-Uni J . Ow> <JX» J y>j jf ^JLL^ .. U^ l 'l i o ^Tij olj jo 

^jJo Jj 1>wj>w3 04 ydl O^j d--^ l-XA JjJUli 4JOpL~* 4jli t ^s 5 **-^ V^^' 

^JUaJl o ^Tii 01 y* ^pwaJl j^P Jl> ydl i^-Ul ^ y^f j . ^JUaU f £ CJ^I 

^JLjL Juyu" JT oiiLJl J*aII ijij frlJbl ^^UJl jU 4 J-^^ J 

UiJlj o*-^aJl Olijydl 43yl ^^Wl OpLw J»LiJl ^ ^^Jali yiil O^ULl 

Oli 4 Ldylj . ^y, y^T i>»JLill oUj ydl jwuiJ j JbL J aJL-P i-jljf ^ja.*-: ^ y j 

oOpLJll ^yin-j ^yj^waJl <-^Ui-l ^Uiyw J^P J 4-^L-f oOpU 0^k«i *-J^UaJl 
01 ^^W 1 ^ 1 A-*jA\ v^Jl (Hij Sfriyii ii-'/'j Ai^J J^f ^ • f+J" 



m 



J tUS'j LUp U*->U ^J^l j UJLPj -L^j" OUik^all ^iuyC i^lplj ^JuyJl 

a^v^ gJla ^ Jp ^apLw"^ j}\ j u^U\ ji\ j UijJI ^ oU»yJlj . 

oL^LJIj hI^JI ^jJ3 d\j^> ( mi ) JjT JjLi^j ^IsT ^ g\J\ J^ill ^^JaJl 
J^- 5 *laJJ*>U Oi> ^ill *P fOi ((Teaching Reading and Mathematics» 

oL, ^JLp oli^UJi JJ^ jU U . i^Uxil oUKil Jp 

Jjlylj U-Up ^LjJI JJL^ kJtS ( ^Lu" J ^*>UaJI d^pL-i ~Li J? ^^Jai-* i-i>-b ip ^^i** 

. v**' ^ii UJUi; ^1 Oli%Jl oJub J JUiJl J-s^lyJl Jp ^aJj la... J 



rrv 



. L.L. JUi 08* US' o'Ul ^JaJl S-b-uM oUjUIl Jajjl v^Uiil i^il jJU; jL~» *b'i - 1 

^ ^ aaJSca UkiA ^jjJS' ^^UxU f JJS Jt j^jC J j-JLll UL ^Jl v'UI i>JI 01 
j* it y&S *-.lsU yUl ^sl >J l>W 01 ^ S*l>» J* ^j-ii j> ^^Joil 

jt ^ Jiii*. l^i v^W 1 ^ J> ^ M J* ,JJkp ^7 ^ ls*" °' v-*** 

— e. * * 

^opj jkL. JujJ-j ojlil (^jij ^ks J ,*a-1*1~! ^j-j (**J *^ 0y>*~> 

J V !)UJI JIpL-J 01 j£f ^-^ai iki^ jij^ ^ ( ) Jji 1 ' C-^ 1 

J>l ^1 ± J} j^lj OUKJI Jlljal Skirt J~i* eS-iJtj ) cSyJ^-J' J*^ 1 i>l 
t jjaLl J t i./i„rt» O^S^. » l^i Jfr J^dl * ^.J 

oL^bJI r o^w" ^1 iUbT j_kJl J5L-«j O^Jt^ j, ^ 0U ^LJ-I Jj 
o-^^. i-juil ^ ob>Jl 01 . gui o-A^ iJ^- 1 

« jSLJtl » 0U U v-Jbj ijkii O^^. ^ i^xil J Wj^l j oUL-ltj ^.LSJt V*^ 1 

( < \ + A)V + (\ _r)Y_ Ji!U — ^ 
[x— 3x 2 + 2x - l] \ - ^-T + — ^~ J>- — T 

r n v i r A_ iJuJi t$ j j-ii. tcS ui _ r 

T (^- U-) x '(^- LU) = '(^- L>-) - Uilkdl »i* c-jt — t 

H (tan jc) 2 - (sin jc) 2 = (tan x) 2 (sin jt) 2 J 



TTA 



JT ^ Jij iLl! <pL*» _ dUiTj v-Ull oU50l iJjJL. J -d* ^ L^LUij 

oi . ^ j> 3 jpi jj^ji ^ ol, y_ jp 01 uJ ^ <u£j 

ouT ^ v-L. oI-IpL-* jjso ^.jUI J^ill J -up Jr iJlj iiiUll 

. c Ja- oi ^ lai, aji v^Ji Jf' — Lt j s*i j& Jp Sjoiii ou giii 

,lWk LfU- j of ^^UJ) ^ ^.^50| jjljLi jL^I J Lp|j j ^ jf 

<->L,j oW> O^^i ^jjiUoii ^•jUJi i^u. oL>LJI oljyU J ^ jjiT 

oWly ^iJI v^»Jl 1^ 01 ^ ^J 3 iUj 

0J . Sjlil ifrl^ os*s+- t>^i ,i 01 Up>j iUi 0>»ie oi ^Ij ^..-r J ^ 

. oi^-Ull jwLcuU i^U. JJi j-AJ* ^ Jl ^aj? U Ml* c*L>W>l vJ*-Jl 

jr j f u»T ^i^bji v^ji ^ ol ^ ol^lji j «u jj rr5 r 

oli 0^; ai^oyiiil ^ Jp tf jat i^ii ^^kJU UU l^i ^ ^Jl oL^LJI 

.Jp ^iiJI ^ V joj ^L^ll USs jSf ol~>LJI J LKj iju ot Ojjl, 
LbS" iljU^L ^LJIj ol^bjl ^ ^| J j^j ji ^ ^ 3 

a* r*s* ai« y ^"JUaJ Ju i^ij ijj^i i>- oij ^ ^ j^ai 



01 . f&uS t\?J 3 >J>. 0»j oL^b Jl c i^tf J* £s*AJ 

Jf j iof j ILi Ojfc jt IL^bJI 5*1 jft $\f j^i 0t 

ja iJ* jf- oNUll *P yJL Ol* villi £>J w-— < I J*- v*-* *^W«>W J 1 *" 

j^\ 3 J-*i I j>. siAiij ju-Ij j» Jji Jj ^ U JT t>. jt ^^-SJJ o^€j 4 Jir>yi 
j»t j J* ^ ^ 5 * s **' ^ °* r*^ ^ "** 

■* 5,kLLI aUli dJLUi ^ 01 ^» oWjl nlji J* ^*W' 4 * 4 *"' 

^rbW* us-* j ^ rrl* ^W^M j J** j ^W-^J 1 

L:*\ > ^ V *W» ' lTJ^ j ^ oLiS ~" J""" 

oL* oi ^.j v.> ^ J 5c, ^ JI 0?y " ai p** J ^ 

Jp' Jjttt J^i, jij3B I > ->^-j ^-jiW 5 *'^ ^ ^ 

i t i o\^\ y Jiii gjtf o' jTl- ou.bji r^j s* 1 ^ 1 v3> ss* U - UP -' , 

^ U ^Jl oL^lj 8,l> 01 v^Wl iljJi (I 0b J *sMl (^W^ Wt^ L. 

jU^'Vbj L^L^sl iLli oalj ^JJ 0/i (JUll oTilCj oW»bJ( (J-sj ^ U-» 

Oli <. i-ljjJ> 5^ pJUW 5-«iJtJl oLl^lj Slt-Sfl Jl 5iU^fl< ^ 

j*b ou^uii jjuJ * j>> ^ j-ij * ^ isyt zf** J 



: dl^i ( VjT > 

jjp J> jil ^ ijUS^ iJDl J*jLI ^ j£i ^Jbiil y ^ op ji ^JLuii ^ j : oUJ*J : i 

r J* ^^ol* T j\ ^ J* t>" -y (V) 

^ujVi jj v ^ J* * + v O) 

3u*^J UL- jo'l > >>" T — V (1*) 

^ ^ > T ( ^ ) (t) 

iiu-Jj uL> 1^ J* tyfc ( ^ 4- o ) r (o) 

^ *y ^ J* P ) 



r r 



• i>j\> > (^) y-^ 

cjjUT J <!jL jT oi UUI ^ik^x* JT J ^ 3y b : uLU in 

^JL- jop (^) aioJl (^) a^LJJ ( 1 ) 

r^ 1 ( j ) <*-Ji (-*) ^> ^ ( ^ ) 

^ ( J ) > ^ (^) ^Li JOP (^) 

Oliiiil »^L^>. ( ^ ) 



^ <W ^ yu» ikJuSli J : J>l ^ : 

cUyJ- J jt ^ > ii.> UJUJ j£c ikuSlI jy^ J>» ^ ^ 

; vLLLl fUfci J jyJS J>» ^ J«o 

>_JL. ao* (^) ^Li a-^ ( 1 ) 

^JL. aJl* ( a ) ^j-Li > aJ# (-*•) 

("*) 

J*' ^ Lr) 

^Li a-i* (^) r-^ ( ' ) 

^Li > aa* ( a ) (->■) 
^JL- j^sw aJi* ( j ) v-f r (-*) 

^ < r ) jr aa* < j ) 

: LiLi! oUI&l .J,,*- =ul£j «Uai ii jail oLJ*ill f : oU-U* 111 

o t 0) 

^ ^ aa* (T) 

( r ) 

j. & (i) 

_ t ^ ( e ) 

^ (1) 

al-U-i (V) 



[x]- 0) 

r a 



. J, U,i y f ^L.t f la**-), ^ oliVUJl J,Usl c Ijjj ^ ^ 



r 

T 

t 

V 



t - v ?v 



r 

r - jr 



t 



t 

t - -L 7?v 



: jr f ut u*>li jt j-u-ji ^ yuh j^i jju. ja*. hi 



nr 



• ItJl ^ 

^ Cloze Test ^L^b L. y> yi yii! ^JlJaJI « jAi ^-Li J oU! JJL, ^Jl O^Ij 

<kJ y jLi^i fr L . dill! >^ p4» <-£ >^~- J (ti*il -^L-j 

5J^ JT d>Jl>- 4 vJUaJI -u- jJU ill uV^ 1 V 1 ^ 1 J" ^ ^ 

IJub ^jej . b*iA>- f jt\ J* ^ ;LJL ^ !, Cr^J vJ^ 1 cr 4 v^.j ' 

. UlkU ^ ydJl 

j yi ytfl Spoilt ^-UJ y^J! jL^l *b yL^J JJ^j JLi^T f a>^J iJlsJI ol jJasLl j 

> if^SlI ^Sflj joli, Jl£*fj *h,\j > ^ ^1 ^kill jl^Vj 

. J ^ If i-Jail! ^ JjSll SyUJl vJ^I (T) 

. JjVl XijJ^I U&! j, IjLspI UT JT d»-U oU* UpU» Sybil ujli 

.^UTj! uii^ 0,* ^ If iJ^ 1 i - Jail j s j^ <1 ' , ^ ^ ( 4 ) 

. kjkti Wl^ll v-Ull i-J&l i-kilt 

. J»jj' ^ 01 JJ ^=J> j.W*» iL^J J^> ^> v^W> 0) 

iijjwM iJ^JL V> ^ cr 1 * ^LJS3l ol v^- *J» C=^" ' L *'J ( v ) 

jl tf ji-U ^Li J a^UJl j oil!) Usil oljL^b Ukll J^Jl gftd (A) 
. Wult »iA ^1 ^ >y J Ofjfi oUKU OLU-IT /oo 



"J* 7. yutf £*j>* i>*->^Jl oLW-Nl ja /o Jtr 2LU JS" 2LU 
. oL^LJI J i^^UaH o'lyiJl djJiU jl^. ^ij* jJUll ^^uu ^jl ^£J! ^j>Ji 

( OL^b ^Jl J ) L^bj ctfjAjil crO^' 

Ja*** iiyVi t5jJa^ £*^rl J -kljil ls^-^' 4 oL^Ji . £*£>*^JJ L>- ^) y&A^ j 

Ajr-U-li . Usui jJUili frj^ixj ^**>UaD j Jvyb jii ^**>UaD > ^ 0l Jj ^jljli 

a-^JjcJ! ^ j&\ JL,^» ^ju J} ^U-jJlil iuJsuVl ^_JO JT . L-jJlil J ^aiNl JU*JJ 

oyb^l Ji ^Uii ^^uy ( ^>y^l ^JUaJi ^ ) cJUall ^Juyu" OLiu jjo 

J ^j-J-l pbSfl ^ J* uy^^ 1 Jl Ojys-* • I. Q *B"JJ» J^U. Gifedness 

c ^yillj ^Jl^ l^y ^JL»oJ j\ ^ i->y>ji\ J\ jjy^l *JUfcj . i-jjii 

v^UJi Jwi; Jl ^ jljdl ^ j& JJ , Sjujlp U5p ^ ^ ^ 3 i-UJI 

aJ-UrII or-jjJl Jp iOU U • j > t • uyU sITjJI J^l*^ o^jL^i Jp ^rU-jjJ jvyb^l 
01 j t oyh^i JU ^ ^^i^* Jp iv^U- M . j > i . jvl* oL>- jjJl 0i j t Si ^ ^ 
oU-ji 0i ^ Jpj ^-LJi J v'Li^^ o ^r 11 > ^ • J> pB"JL» ol>ji 

j\ t JUkSll ^ ^vyb^ll Jp ^Jmycdl ( jjua ) Jjt f o^u-J 0? Jl JJ tlfjJI J*l^» 

: Jj ^ o yb^li A-i^Ji <-* jiJi t ( \ • OA ) 



YtO 



Srf^j ^ >j*-*3 * *^ ' °y*^ 4 oU ^ 

.lAl, o^. ^ & an J ^ ^ o 5 ^ < ^ ^ 

y jp y^*u< >um o-j • j v^i J ^ ^ u -^"J 

. ^*>UJI J*- >-jycJJ ip^ oUyrl fUiw^-lj -bJ^! 

^ 4 o«W ^W^j < v—Hj oU - JI ^ °] ^ , 

4 ^ ~ 0* W" 1 0* Common Fallacies ««fljJl oUJUil JijJ jl J^iNl 

g\„ .^^^h W ^ r^ 1 > oL - J1 J ^ ^ 

v'^W Cr* ^1 'WUJ • ^J^ 1 ^J^ 1 j ^ 

j| J| jyAJ ^ yUiil u«t^^ > Antisocial Lp\^MI X> O^i 01 Jl 

^ iJUi;M> i^UJl j^J More Sociable Lp^ 1 ^ Jl Osy^ 1 

Ojl^Jl ^ U ^ iU^^J i^. c^^l OU- ^ Exceptional 

. h oU-Jl On Hypothetical Balance ^j*^ 

^1 4j>H\ ol^Nl ^ jcTj ^ ^1 ^ J\ oljL^lj i.^Ml OjL^lj 

oijL^Ni ^ Jp ijl^ ft bi dys^ &y.) ■ «sm oU -^ u-^ r*-*" 
( J^,\ ) Jii^ Jp jjjli ^ i 5-^ i/ 1 ^ 0^^- rr^ I*** r 1 * 11 f-* 5 * ^s" 51 



fr-^ ^ Jy.j*^ ^ If . »*j d y4r~>. oLi&l v. \ jS bo* f j 4 vO-^ j 

i-Jb i-bop o»>~J i,oi=U w^il > Ojj^ j^W V> !1 ( Ja^»i OjL^Vl 

jt^Ul^ 4~bLb OU^'I al-UI ^1 oVUllj ^ Ijl^L ji yUai^l ^ 

jw>b^]l UL* J^b i~>b^l oliU^I JiJ i,y£il JUp\l jJUTj oUbJI Jbf J 

. ( jwb^i J*b ) 

^SyuA\ ob vy^ 1 oLLJl J Uli a-*- J* oUL^I J Jvyb^i! w^UJl jl 

a ^ jli^ll U&iJl v' 1 j ^ f> ^!l j ^-,<" ^1 j 4 J-^ 1 J*. Jp\I 

J j^axJI j d*U^Jl j> aJIp *>-j.i J* jy*~*aj |f The cognitive formal operational stage 
bjajl j Deductive reasoning ( ^^Ll£--\I ) ^l»L^-\l J\jU-*Vl j Abstract thinking 

J* UaJ jj^li L^bj wty yb^il jl |f JL^b^i ^Ull jv olftU'l *I»jb» jj->- :j 

j \y £t J Ji f/i J JJUJLl j Ob>^H Olyij t oL-JuLl 

j^-J?b j 

n-'j ^3^3 ( ) Sij^ 1 J&*^ ( ) J^jmL^j 4 «JuLl -dt^Vl ^ I 

( ^k5Ll ) y-Vl Jb OuT iy yc, jl Jl j ^L>: ^ . * Li\t ^L^l I y ^ jl LJb 

. ^>bjl jlSoSfl ^U^Tl ^ OuT j Ob>Jl Vi-Tj t ibrVb vjj 1 ^ 1 

^j'(^) > ^ ( i-uiJi jJliJ-» ) JjJ J Jj^jj j^yb*i> 

ji ^-^j . wbj vUp JT L^^Ja^" ^Jl fj>\A\ \j++k jj-^y. 

j^S** J Ji J *L> c ^ >M.a. ; b oLjL^I 5*ly Lxrl jjj^li j^yfc^il 

lyLw jl j^ w -v^*^i w**>UaJ' v^^j j^'j cAi^j ,^-ljJJ ^-ulj 

j jfcj ji ^^yj c jjall ^ ^Jilii J ^^^0 w ^ yfc ^Ll ^ ( tJaZL ) 

^.jj j^j jtj oLj?b^b ^lil J ii* Jp ^3^i ^3 ' W-^^J j^y*^ f jj^-L*li 



YtV 



^*>UaJl ) p^t* o y^Ly* AO y J J ^>-jJl aJ ^^xl; jl jJUil J*i p-fr*^* 

J ^ii^ll Jp o JkL^Ji ikUl Jl j aJla^I aJJLII Jaii JLii Jj (JUlli . ( jvy^l 

^•>UaJl fl >^l jUii Jl ji Ovy^^il ^i^UaJl £• J-*^ J ^-iLdl aJ . LJyJI o 
^UaLv ji|jL>»i-Lj v>Lj ^Jl ( ) ^LiiL* aj ^j*-J Ojj^ jj-iM ^j-Jxili ^1>cJU 

aS" iJU* O^j jl v^c* Oii^ t^jJ ^Jl jLi^l jjLiJu j jjJ^ vJi-J! 

jl ^^kll J> j*, jl ^ ^ J 5 " r 1 ^- ^ ^ W 1 -r^ 1 j jJU; 
jl jJUil c3 jl j t oU?bJI j^l jJaj" J ^jfcJLPL-j jl J^ail ^1*1 1 

oAA a^j J ^JUi\ pJfcJLpL^j jl ^jf-_ j oL->Ij ^1 J ( o ) aJ[±lJ\ y ^-jJ ^*>UaJl 

JajU-l J U..~> ^jwUj )\ )\ Oljl^il jJU; Jp j jjili j^yb^il ^/>UaJU . V* ^il 

Uajl ^Jkj 4_- a1l*NI 3JLP AjJj jji oLw-L-Nl j ^fcj 

A>*-i5 j . J.^a1I J ap^-o ajUw-NI p^&S m t AiibU ) a^pI ^1 iia^*>Ul j iJaiJlj j^j^— sXj 
j^j jl J dj>j*y ^^U* ajjJ (jjJl jJUil Jp (jr i r u (jjJl jJUil Jp L5 ^ i t jjLijJ 

_ £*l^l J _ p^T^ j jl^b ( ) J-^iNl ^^1 Jp ^L. Nl Jp Ul»^>- 

jliUw U oiU- j^y*^il w»*>UaJ\i jjy>-l t-i^t iU-^l ^iL^- Jp J-^iJ^ Jp jj^rla*^; 
I ^* ^ or -Lj N jUij j t j ^jl>%J^ lil t ^ Jp p_fU*ib 

ty*>UaiU . ^11 jU^J a*- I ^ J j^pl ^ cJj IjiiS" jj-^aij pgj IjJ c oL^b ^11 

. J^ill IJla J ^ diO^Jl JjLJI jJLdl ^^-k. ^*>UaJl JjLL* J « (JUsJl 

( Ml^ ) jNU- j c Barbe ( \ < \^o ) _ j^Ul ^ 30p MX* flp i> 

Marland ( M YY ) JJ^Uj Laycock and Caylor ( Mil ) j jLlTj -^^J Gallagher 

Terman ( \ <\ o ^ _ \^ Y o ) jU^»j c Martinson & Seagel ( M 1 Y ) J^w- j j ^J^L. j 

aJUaJ^Ij a^^-^Ij a** — 4-1 OU— Jl a^IjJj 1^*15 jj>^-lj t ( Mi* ) Witty 

(Jp Terman jU^J . I ^ ^ ^15 ^ o o _ ^ Y • ^Lp . JUUNl ^ jvjtjJA 

p-$Ju j*z> jjiJl jvj^^il j* ^oYA jp oLiLj c j j ^iiLw- aj^U; jj-jIJI 

Jp a*^. jvyh^il ^-Ul ja A*yJt-\ oIa MY* ^Ip jvyh^* JUUIS^ ( ^JuJ^ ) 

^*>UxJl jl ^ c i>UJl i^^ailj a^, — U oU—Jl j^i ^1 jJl J jU^J jjli 

* * * 

jUU^j i*Ul jjuUil *>Ui IjjjUx^ jl j^Lc ( JIp J-Ur j yc+sj jjJJI ) ^y>y] 

^1 djJ^i ^ If _ i^il jlp ^ylj p^^l j^^. JUUS/I Jui Oi^ r S/l 



YtA 



^ Jif hy\3 3 -^^r ^jjj Jx^yil ^ jjT o-^L^ ^jbj i^L. 

^ y~ll j JpI ^ iyl J j^Jp ^ yd I f ^jW OK ^1 ^-Ul jl j 

^-Ul J 00>j ^1 ( LJUJ! ) Sy^il ^oLl oU-Jl L,y ^LaaS^l 

lift ^ j t OL1 jJ! ^jb" JJ! ^ Vju SoJ-I ^waJI iA* ^1 j JuJJdl Jl l^J^ J 
^jJl^ijlS^I Sj^l J*iiL ( ^y ) jl* j»y*jJS <~+~J~\ oU-JL ULcdt oL-lyiil oXp 
oljUiJ j~~L jjAIIj 4iUJL 0^*-* j^JiII O^y^l ^-^kll ( 3 ^LJt _ LJyi,! ) 
J^* Jl 0^ <*L^ LUp y>^il v^JaJl 01 Jp *L>\*H\ JjJj ^U^JIj 

-L^ ^ Jp UiP jvy^l ^/^l jli ^IfrMl jil yJl j jUiiVi ^^JL jJUi UJj 
Jl*iil jily j ^ of J] LUp o^y^ 1 JUUVI j! oL-tyUl £w>y LiJ 
^t* 1 5j> W~- ^ * y£n 01 Ji Oy-x ^li t ( <pL^ ) ^P^^^rj _ J^ail 

Jij t V 1 ^ 1 oljOij jj^] JUUI Jp ^yxJl J ^L^l 

JUkSll ^ ^ ^U* ^ ^y, J| Jry^l Jlik$U J ^Ui^t ±>y&jdl 



jA\ J» Lc^ ^ Oj^Vi r ^Ui ! 01 J1 jvy. ^Ll JUtSll i r U a^^j 

J JsLjJL 0^ . ^ jA\ jU>U ^U^Jl ^ L. UIpj Leaders \ y £j 0i J} OyLS 

3:>yL> oLI j^j t } cM^r. /ui O^j^^l ^*>UaJ! ol Jp j UL>^I vr^dl 

c oVULl ^ j j ^pUjLI ^ JlSot J ill y-i^ ^cUL O^cui Uajl ^ 

^ui j> o y^. jv^^i ^^i 3\jJ\ ±>y^j ^Ic^i ( J^J' ) J^ 1 j a-p^i c^U>. 

jOi^ iJl Ojy ^1 J^J . ^^1 ^ ^l^Vl AkijS/! uL> Jp ^rS'l 

J r4?*Aj O^J ^bl Ojj^j jy.y»^ v*^ 1 Oli t ^ 

rr' o^ J J^*^ 1 l>' o^y^r o y*vo 

jdl iLliJl oUUiu-S/lj 0-y^>1 J i^iLxil iLiiJi ^Adl ^ ^1 Jpj 

0> Jl O^UUiJl V-UI^ ( OSJ^^I ) OtePlJbNlj Jv^l ^^JJI jli t 1^%. ^ 

m 



« hxccptional Children in The School <j Martinson j^-uJjU I <S ji . p-r*- 

jai yh j 1 ^ 5 ^-J^ ^ u jiiy $ r u **** : °* ( ^ ^ vr ) 

* * « , 

y^fell &\*r\* 

^- ydl oL^lJl ^ pi* Jp j£^U oi us^^ JI ^ Jp 

Ju.1T yd Jp 1>M W Ji ^ ^ j* 

^1 jvJUll ^ 4 i-jJdl J *^J» *bSl» Jl J^lrf (J-cW J» <l~r 3 

(juii ^ <LU sopL^ yu- oi^ju; Jp J Jp as ^ ^)\ Jp ^ 

* * * * 

« < c 

a*-L^N1 obUj -obJl ^* ^-^^ J^ 4U:....U -L-\jjJl Jp djJuJl ^r-*= ^ (^) 

^ ^ Jp ( fr ^^Ui^ ^S/l ) ^> jULl ^ ^.Ij ifJu* jJa; ^ ji (V) 

^-L^o-I ^» ( ji^l ) JaaJI t ^-wajj t <ioi>JJ J ^1 i*P^Jl ^ — ^iXj Jlj 



ji^ ( ) j^J^\ j jl yM 4Ui ^ J (V) 

. j^-tJlj oITAp j ^.U-l oUbj J Sjl^il j 

. 4iJL^ ( ) J*U* ajjISo] ^ jJJ ^ jl (A) 

. JyUajr jl (^) 

*i*ly J t jSU>- j t J,ft:.,-U oLSlSUl iijJlJ ( L jjl o-l — * ) J9 0*( > > ) 

• ^ 1 ^j^iS^ jfcSl j^*JjCjj , g ■ .. at L oLJ»IjJI w-i' jjlyL ^ yfc JlI <^>*>UaJl ^ ^y^S jl 
I j^iT j^l j y j*i Jy^* JpliJl Jl j^b£ ^li t A^ljjJI w-J^Jl y£ J~\ ^W-^-J 1 
...>.) ^.^JT AjIjJ Jp J>*J** j j . ^ y. /ta} ^Jl oL-i>LjJl ja 

a^LJ-I ^ Li^ **rj> J oLJ»Lj c/ifUll j w-^Jl JuJL^ J j^Op! — * 
^•>UaJl ^J2ju IJLa j , g ...ail Jp LUp j y ^ii* jy^j Jj t^JJl <_*>*>Ual! jOJl j 
^«j>*-j oL— <?Lj Jl oIp^-J? ^* ^^v^ -*-r* y*- 4 ci ^rr*^*** ( J^ jyj^ ) j y^ — t ^jt^ <Jy. y-^ 
Sop! — * ^Jp jijili 'y^^i ^ ^* V—JIj ^~jjJc}\ oIjJla] o^* 4jL Ijy^ jl JwUil ^Jp 
Lj?Lj yb ^1 ^^JaJl I yA**> oLj»Lj^Lj ( ^-f*^l ) J 3 Jxy*^ ^^>UaJl 

lytjal — j $ , .. i '> L oL-^L^il Jbjil jJjCj ^y+z+A 1 jl ( oL-^Ij J\ 3 ) 

V'L^I wLjl SjOiil Jp ^> ydl Jp Ijjli j^_ jl jJUJ j/^l 
( Pace JjL*il ) ipy-Jlj «.L» ^JJ oL^L^I ^jjdl j ^i? jlj l^JOuj ( 3>^H ) 

^^UaJi ^ ^JL'i J j^it. t j^y^^l ^^UaJli oL^Ljl ^^UaJl ^> .JUi, ^JJI 
L^?l>- oJpL«i j y>-^A . J-^uaJ! ^jL>- ^Ji** a>» JU?J tLjai Jl j^l^ t jJUslI 

. ^*>U^-Ij j^-Uj Jl wLJ! O IfrlyL'l ja oL^-L-^lj ^Uil j^i J 

Ji J j V * T ^J t ^Py-o j-xil oLJ»Ij Jl ( JU; Jp j jjili j^yb^i ^^UaJli 

<. 4jL*JaJl ^JsL Ol*l ^iJl ^ ^ <j OlpL- jj-Jaij Jj -^jj t , ^ ■ .. aiN j ^j^^il 

J U*il SopL-Ii j j^i . A^iU jUJl U- J jU A-—LLI j^p Jl ^UJ^I Jj 
4ja.J..;Nl ^ jli t ^Uajill J |fj OLj?Ljl JU; J a,;b iJa^Jl i-AJj jUil 

£j \i[ t iil ft> J j jiliJU aii oLj»lij -JU; ^JiJLftt U oL^L,JI Jl^ J 3 ^J-*i* 



^k; ^ <* °' ^ ^ • ^ 

^ ^ illt oUo (j. ^Jdi ^ oi Ji uJ . j^t 

jJl4 oi (jULi j* s j-^i J yu» J^i ^ J>u r^i j* J^ 1 j 

J «J U J-i, 0» «J l„i j i^-jJ Jl JUJI JiJl ^JlWI ^r-^ & J> 

V-ljjJI ^i\ r JT j oJ-\ > (H*^" OL^LJI J J^^*>> 

oVjl^lj oLLii'lj i ^ >t j S->^» ^UjSlI j ( jjJlI i,^ Ji. i-^dl ikiJVl 

TO* 



jbJLl JwJl Jp j^li \^ JL^I JwJl ;> y£ Jp ^tfj VI 

* 

J-^iil J ULJtiU ^1 (JUsIi /^JUdi j£ . jJUsH / i*^ 

^Ull j*~j> yJl pJLdl /^l y Oli t 2L. j^ii j ool^ jvyb^i ^^AiaJi 

Ol^U ^UaPlj JIAPJ Jp jij^Ull j,> ^p UpU, r a^cuw jl ^ 5 Jp 

Jp I jjli ^1*11 j ^ c U^Ltj Jvyb^l ^"AiaU ^j-^ 1 J ,Jub f l-J^*-l ^ t -uJi 

• JT J[ i^U-l jjj ©OjJbt- oL-L-ij ^U* ^rai; 

jlS^Sf A^y^ J^UsJl Ji J*iJl Oys-W Jvy^l ^^UaJl jl J* f*J\ J*PJ 

J*>U ^ SOjJjU oL^L-Mlj ^Ull ^ ^ ^ Jp jjjjIj ^L. 5^lp ^1 Vl c 

fllsJ- ijtf hyi Ob ^jj JJ Jvy^l ^*>UJl J->- )f fc <**-*yl\ pJUll ^ 

oU^I ipL-^ SjIpI Ji jl^Ja-^Nl jji ^UJJ ^jJdl ^l^Jl oUyJ ^ Jp jij^li 
jJU^ OLaJj Jp Jjj^li ip ^ oL->L.^i jj^Lo Jvyb^li c^^UaJli . ^li-l ^j^Ji 
jip J^j i^OP 4i±>T ^ ytu yj ( JUil ( ) SJUbLidC S-b.br oljl^* j 



tor 



Ob J j*a*U ^jJdl J ^ JUi uUJI j ^ jl ^^jC Ol Jp j 

frUili . <^jUx^ ^ J^A^i ^jJdl -up JB U I^Iju^-I ^yujj Ail \1 t JLJI ^y^-ll 

js^^t v ->UaJi w Uf. ji ui pjudi j*y*r ^y* w u* oi 

pJUil ^JLi; jj^b ^ J*£ ^ } *J*}\ Jii^ Ojy^! 

^iU ^ <u1ju^-I ^ ^-->>J» jJUJi /^UJl ^-iy jli Uj-pj . SjujJ-I ^i&Su £ -r Jl 
wy^l ^ lJu> jij . ^"^JoU UT, t jyyb^i ^^kl! ^osJi _up 

( rWj ) oL-uNij ji&Sh ^ jp jj^ii ^Si ^ ^^i jp ^\ 

^ll ^*>Ua!l JJa*j jl J*J^I t e ^JpU j^fi; ^ Lju*i . jj^>-^I ^*>UaJl , 

pjidi . L^L. olia^^j iii-L ajcUIuL. Jp ^^UaJl 

^*>UaJl *^!y* Jui . ^ll ja J*^i JuJl>- y ajIJu jup ^Ju^u-^1 Ijl>- 

Oli*>UJl ill jji Jp j j^li ^aj y*H jtfJajj ^ j^Cj t tjJu yZ y£ Jp jXdl Jp j j^pli 
^yjdl Ob ( *^iD p $... al l ilJLp} Jp oilp jj^li j*u ^il ^^UaJli iJuk j ^Uil ^ i^c- 

J uL. (Ju^jj iU^I J Jvy^^lt ^*>Ua]l iJ^Lw J ^UjcII , U-M; 

Jl j^Lc LU! ^ ^Jdl J ju/jll V ">W^ If i (T^cll j yj» j J>JI Jpl 

oLLjJI ©-La fLUw^L ^ ^>4mmj Li t U^jJl oUUjJJ JUl ^iaJl ^Sy^ J t jl 
— pJiAl J^U ^ ( 5 jwJ ) iL+~s ^ jl j^c br t v>L ^11 oL-L-^lj ^aUII 3 < ol^L^il j 

5jbf aa,^ ^ iij^iaj aJLLJ,! j |JU>- L Ja;,7 j^Aidl _ ,JaA\ ^ jjJj j^Aidl 

Lf*-U; |T oIp ^ SOjjJ-l ^1 y JsLJj) ^Lfklj OU»b ^1 J dJuJL^ OlP^?^ (TJuLi 

. Ill- 

^LtlS'l j ^ p-Aj 4 ( ^jLw-I frlJbl j d ) ^ yiJL IJla J Jp SJuJb^ 
a^Joj j^yb^ll v ->UaJ| d UJb ^Li^L pJLJl / ^1 jli ^LJi\ oiAj . t , 

jU oliui^/L ^Lil J 5^ S^pL^j v?- >J pJLJI yJau . 3JU^ 

^ibj . f *-Uil y ^ JJi ^ - - a i l I^U^ jl JJ j^Lc u^^^ 1 

l^t^L jL» ^. ^ .J jl ^ I oLa>j (n?*^ J-Vri L>L»j yt^ll ^Ul jli t 



YOt 



4 ^li j^ N o^l^* jUT ji^op ^1 » -J y SUi £,Ul ^ ^JLU ^ oi 
J*iJL vy*^ ^Jlt ^ yul U»u*i . jLS ^ljJLI ^UJ! i-lja jlp « Jb4 ^ 4 ^li 
^-L-IT <3L^Ti/l ( J*uw ) f jl ^Joi-o ^ ^ (JU1I jli t J^iJl J £Sy> ^ U>> 
> <^ • JyL £y£> jl ( ji^Nl ^Ul ^ £w>*-i^l aaiJ* ) c/5\£jiAl ^ yJ 

* 

— ^*L-IS" ) «j j-T jyyb^l ^*>UaJl oL-Jl> flo^-l j£s t i-JUdil ^ J ^*aiJl J ^ 
oL^L U\^J ( JjjJ. ) j( jgs ji\ £>y£Lt±\ J>^ ^U^l ^.jjj} ( JjP ^ T 
*Ll*> <Jb.I y <Jbi ^bcL wLjl Oljlfri! Ujbr jJUJl yja, «^U»Jli . J^aiJl 

j^Sj jt ^^JUL a^^LI ^LcJl / £*\£ 3 t ^jOil L>" ob 

ftj^ ^i^U? J*-tJ J ^j^ajii 4j&r\ jUll j w^jOJl Oljj-U iiUi ( IS Je> ) J>-Lt« 

^JL>*i-J ji oU^L^M jli t ja Jit ^L-jbr^j wJjJb" 2u-lj^ 

iics-ly J 0^ ilf J^ill jt J O^W 1 f^ 1 Wr- <lf 

v-UI ^.^j Jp La,^ j^ jt ^ pJULU c . l^ip v^j-^ l J Oljl^i^ 

. o^U! v>UJI ^1^. j^y^^ ij^" (JU; ^jt J JT J*_tj 

4 ciL-uSfl^ ^Uli w-SVj Ji^ > jt ^. o-y^ ^ ^ >^ J^l . ^UNli 
<»yL* Jp i^U ^Ty jt pJLcil ^ ( oU^ ) ipL^L ^uS/l ^ j 

jy^, oi Ju^aI! j j^y*^ . wJlt JT oWU iJuLl j^t ^yiJi 

ySgkj U . ijyw» OUl* J y ^Jyif jJil jj j>^\ ^^Jall Jp \ ^JJgj jt Jp jjjjli 

jij»3 JX3*^ ] ^^Uii j i jJUil ^ ULj>\ iJ^Lw J| j ^li>^i (JUJl 

•J^Lw Jl i^U J s^yUii ^ /JL v>L )\ oU^^JU ^ULI ^ ( hyu ) 

«B-»yf JT taj jt jwjUsdl > L > ^UJI JicL. 5jl,LI J>!l ^ . v^l 

. SOfJuLl i^LJI (JUll ja hoi* jJUi ^ t OjiUl J>dl w^ljllj ojUI ly^y 

J+Jl\ JSLA\ <*li* J>> > J~*!^ Iju jt v !Aki! jSlc JUj a* ^ 

J^iVl wi^kll j Ujup ^ . L^Lj W V^ki! v^Vl Ji-Ul^ (JLcil tjn ^i^Aki! 

jt jyui^-i y JJ^^j r*j^l ^ u'isu j^Lp J U > 



roo 



•-u ) J^oil IJub d[ . j^JLp J yw* jO£ jiiil pJbdl frLS5 k; ^*>Uai) JwkLl 

^ ^ j** J ^Jl J ^y*y> j i-i£-jJl ^ jytJl J jb" Jp jij^i * y^ 

. ( 

<la-iji \j&u d\ j\ i**l>- jjAa J j v^UaJl UU _ OluU 

JwJ oUlS^i JUbc ^ j f JUL" Dl j» yt^JL! ol jy iLl j 

. Lj- ^UJl JUP oljjill u *jy CJ la^o ^^Uai) oJLt> OljyL* tllapl Y 

ji ar j diiij c?y-* <> Ujjb <,yuJi Ujoii ^^UJ ^-u-Ji _ r 

. ^ijJ^l fUH frbjt iicU- 
. Jvyb^ll c^*AkU oL->L» ^1 j i-iL>l oU ^* 

. jvyt^i! ^^Uai) OUJb^- ^JuL" _ ^ 

ton 



k~J>l J^ail j^J. 5 Jfc xi ^^AkU i^jjdl J « » jjijj — ^ . 

aU Jil j>* J Ju>^iJ jU^I Ji> ol Jy l- Jp J>«*U* ^^AkU ^-L-Jl — ^ ^ 

^^UaD AJ^ 1 Aja-iJ^I A^?l>- OljyL* ^JLij ^1 ^- jULl j O^jiUl Olj^i* j\ 

^ Ip^J l^a*; Jl JwLcJJ <J jZ~a Jp ^Ll 

aJjUU ^j^JIj ^j^JI o*>L~L~* j^aJ ^1 oUjytll ja jujuJI *5L*j 

o*>Ulj oljjoJl 0U ^JJi JT a>U>NLj ii^lill l^jA\ ^j^T ^^Ij 

AJUall ^J^Jlj ^u&l ^ AP^of l^lUl J«SMP» i-jjdl oU^Lj ^ j ^JLil Opl Jij 

a^LI v^il a*, . ^JUJI SjJ^ll ^ji aj^UI ^jII Jj^i J ^jj^y 

. ^ ^1 ^ >Jl ^U- Wav. Ai^ ^ ytu; 4>jUdil oU?l Jl 

iS 3* <r>^iaD oL>LJ <^ ja jjk jj» ^JJiT : csmp SJULiJi i^jJdi oL>b ^Jl j> 

V^^' ^ J ^JJ"^ Oj-Uii pjbj . ^ylki y b 0^ 01 CSMPj 

^ ci?^ jW^^f ,>~* 0U Jai£ ( ^LdU 4W*J1 

iSLjfcj O^Ui S^JjO 5ja-iJl J&y ^ 3j Z±\ J oJLiwJ,! ^jJdl J J* d\ 3 

^ ^LJI c3 y^aJi ^*>U* ^ A-C^lS^ll a jJLiJI j* / Y • Jy ^ OP^Ajl SSMCIS| 

oNU* Jp c^y^ 1 ^ Asithmetic Teaher) c-jL*J-I jJa^j Mathematic Teacher / oL->L ^ll 
. aJUJI AjuiloJI v>*^iaD a-^>L>- v*I oii . oL^l ^li ^jOJ j ^ j oIp^->^« 



. JLLJj ^a; UlJ Jap! ? Upli Ji» J\ 3 ? oU^Jl 
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Barbe, W. B. Psychology and Education of the Gifted: Selected Readings. New 
York: Appleton- Century- Crofts, 1965. 

Dunn, Lloyd M. (Editor). Exceptional Children in the Schools (2nd Edition). 
New York: Holt, Rinehart and Winston, Inc., 1973. 

This book contains 10 chapters, which were written by nine authors, per- 
taining to teaching exceptional children. The chapters deal with mild, moder- 
ate and severe general learning disabilities; superior cognitive abilities; be- 
havioral disabilities; oral communication disabilities; hearing disabilities; 
visual disabilities; health problems; and major specific learning disabilities. 

Earle, Richard A. Teaching Reading and Mathematics. Newark, Delaware: In- 
ternational Reading Association, 1976. 

This 88-page monograph offers mathematics teachers ideas and methods 
for assessing students' abilities to read and understand mathematics books, 
and suggests ways for teachers to help students improve their reading skills. It 
is intended to provide the "what and how" of teaching reading in mathemat- 
ics while teaching mathematics content. The book contains many specific 
activities for assessing and improving mathematical reading skills. 

Gallagher, J. J. "Gifted Children." Encyclopedia of Educational Research. 
New York: Macmillan, 1969, pp. 537-544. 

. Teaching the Gifted Child (Revised Edition). Rockleigh, New Jersey: 

Allyn and Bacon, 1975. 

An excellent resource for teachers who teach special classes for gifted 
students or who have gifted students in their regular courses, this book is 
recommended as a reference for mathematics teachers. 

Hater, Mary A. and Kane, Robert B. "The Cloze Procedure as a Measure of 
Mathematical English." Journal for Research in Mathematics Education, 
1975, Vol. 6, No. 2, pp. 121-127. 

The article describes how the cloze procedure can be used to assess readi- 
bility of mathematical materials, and presents the conclusions from a study 
designed to "adapt the cloze procedure to the language of mathematics and to 
assess its behavior as a measure in that language." 

Henry, Nelson B. (Editor). Education for the Gifted. Fifty-seventh Yearbook, 
National Society for the Study of Education, Part 11. Chicago: University of 
Chicago Press, 1958. 

This Fifty-seventh Yearbook of the National Society for the Study of Edu- 
cation contains 18 chapters on teaching gifted students. These chapters, 
which were contributed by 21 professional educators, are organized into three 
sections about gifted students — Social Factors, The Gifted Person, and Edu- 
cation of the Gifted. Included in the book are chapters about the nature of 
giftedness, identification of the gifted, secondary- school programs for gifted 
students, guiding the gifted, and preparing teachers for the education of gifted 
students. 



Herber, Harold L. Teaching Reading in Content Areas. Englewood Cliffs, 
N.J.: Prentice-Hall, Inc., 1970. 

A general book about the importance of reading in the content areas, this 
book contains a considerable amount of information which is related to teach- 
ing reading in the mathematics classroom. It also has an appendix titled 
" Reading and Reasoning Guides: Mathematics.'* 

Jacobs, Harold R. Mathematics A Human Endeavor. San Francisco: W. H. 
Freeman and Company, 1970. 

Although not designed specifically as a textbook for slow learners, Jacobs' 
book can be used quite successfully for junior high school courses, courses in 
high school for slow learners, and beginning general mathematics courses in 
college. The book contains many interesting mathematics topics and student 
activities. Whether or not it is used as a textbook for a mathematics course, it 
should be in the mathematics library and should be used as a resource by 
teachers and students. 

Keating, Daniel P. (Editor). Intellectual Talent: Research and Development. 
Baltimore: The Johns Hopkins University Press, 1976. 

This book of readings contains 18 chapters about research studies, find- 
ings, and conclusions related to the early childhood education of intellectually 
gifted people. The papers contained in the book are based upon the Sixth 
Annual Blumberg Symposium on Research in Early Childhood Education. 
The chapters are organized under three headings — Identification and Mea- 
surement of Intellectual Talent, Programs for Facilitation of Intellectual Tal- 
ent, and The Psychology of Intellectual Talent. 

Kirk, Samuel A. Educating Exceptional Children (2nd Edition). Boston: 
Houghton Mifflin Company, 1972. 

This book is about many different kinds of exceptional children. It is in- 
tended to be the basis for a general, introductory course on the characteristics, 
needs, and education of exceptional children — slow learners, handicapped 
children, and gifted students. However, many teachers will find certain chap- 
ters to be useful references when teaching students with specific learning 
handicaps or students who are exceptionally talented. The book contains 
chapters about speech-handicapped children, the intellectually gifted, low in- 
telligence, mental retardation, auditory handicaps, visual problems, 
neurologic and orthopedic impairments, and behavior disorders. 

A very readable and useful book for teachers, Educating Exceptional 
Children contains an excellent chapter (pages 105-158) titled "The Intellec- 
tually Gifted Child/* In fact, Kirk's book is a valuable resource for any 
teacher who encounters various types of exceptional children in his or her 
classes. 

Laycock, F., and Caylor, J. S. "Physiques of Gifted Children and Their Less 
Gifted Siblings." Child Development, 1964. Vol. 35, pp. 63-74. 

Love, Harold D. Educating Exceptional Children in a Changing Society. 
Springfield, Illinois: Charles C. Thomas, Publisher, 1974. 

This book contains chapters about educating various kinds of exceptional 
children — mentally retarded, visually disabled, speech-handicapped, hearing 



impaired, physically handicapped, socially and emotionally maladjusted, 
learning disabled and gifted. Each short chapter contains a brief overview of 
several relevant factors in teaching a particular type of exceptional student. 

Marland, S. P. (Submitter) Education of the Gifted and Talented. Washington, 
D.C.: U.S. Office of Education, 1972. 

Martinson, R. A., and Seagoe, M. V. "The Abilities of Young Children." 
CEC Research Monograph B4 . Virginia: Council for Exceptional Children, 
1967. 

National Council of Teachers of Mathematics. The Slow Learner in Mathemat- 
ics: Thirty-fifth Yearbook, Washington, D.C.: National Council of Teachers 
of Mathematics, 1972. 

An excellent resource on teaching mathematics to slow learners, this book 
contains 12 related sections written by classroom teachers and mathematics 
educators. The section tides are: 

1 . Characteristics and Needs of the Slow Learner 

2. The Research Literature 

3. Behavioral Objectives 

4. A Favorable Learning Environment 

5. Adjustment of Instruction (Elementary School) 

6. Teaching Styles (Secondary School) 

7. Aids and Activities 

8. The Laboratory Approach 

9. Diagnostic- Prescriptive Teaching 

10. Classroom and School Administration 

1 1 . Promising Programs and Practices 

12. The Training of Teachers 

Appendix A: Activities, Games, and Applications 
Appendix B: Sample Lessons 
Project on the Academically Talented Student and National Association of 
Secondary-School Principals. Administration: Procedures and School Prac- 
tices for the Academically Talented Student in the Secondary School, 
Washington, D.C.: National Education Association of the United States, 
1960. 

Even though it was published in 1960, this book still contains much rele- 
vant information about educating gifted secondary-school students in the nine- 
teen eighties. The book has chapters about identifying gifted students, accel- 
erating learning, ability grouping for students, enrichment teaching/learning 
strategies, and counseling and guiding gifted students. 

School Mathematics Study Group. 4 'Mathematics for Disadvantaged and Low 
Achieving Students: Newsletter No. 33." Stanford University, California: 
SMSG, September, 1970. 

This newsletter contains a report and description of SMSG textbooks for 
slow learners in mathematics. 

Shepherd, David L. Comprehensive High School Reading Methods, Columbus, 
Ohio: Charles E. Merrill Publishing Company, 1973. 



Secondary school teachers will find among the 13 chapters in this book the 
following helpful topics for teaching students how to read and understand 
mathematics: Effective Teaching Through Diagnosis, Vocabulary Meaning 
and Word Analysis, Comprehension of Reading Material, Reading Study 
Skills for the Student, Applying the Reading Skills to Mathematics. 
Shields, J. B. The Gifted Child, London: The National Foundation for Educa- 
tional Research in England and Wales, 1968. 

This 96 page soft-bound book contains summaries of research findings and 
conclusions about certain characteristics of gifted children. The five chapters 
in the book are titled The Problem of Definition, A High IQ, Creativity, 
Logical Thinking, and Educating the Gifted Child. 
Sobel, Max A. Teaching General Mathematics. Englewood Cliffs, New Jersey: 
Prentice- Hall, Inc., 1967. 

This book can be used by teachers as a source of topics and activities for 
slow learners in mathematics. It is intended for use as a teacher supplement 
for a standard course in general mathematics. Topics contained in the book 
are: 

1. The Slow Learner 

2. Survey of Related Curriculum Developments 

3. Explorations with Numbers and Numerals 

4. Explorations with Geometric Figures 

5. Explorations with Computation and Mensuration 

6. Explorations in Probability 

7. Explorations with Mathematical Systems 

8. Explorations with Mathematical Recreations 

Stanley, Julian C, Keating, Daniel P., and Fox, Lynn H. (Editors). Mathemat- 
ical Talent: Discovery, Description, and Development. Baltimore: The Johns 
Hopkins University Press, 1974. 

Based upon the Third Annual Blumberg Symposium on Research in Early 
Childhood Education, this book contains sections about characteristics of 
mathematically precocious youth, methods for facilitating the educational de- 
velopment of the mathematically talented, a program for fostering mathemat- 
ical achievement, and values and interests of the mathematically gifted. 

Suydam, Marilyn N. Teaching Mathematics to Disadvantaged Pupils: A Sum- 
mary of Research. Columbus, Ohio: ERIC Information Analysis Center, 
April, 1971. 

This publication contains an annotated bibliography of research studies and 
conclusions relative to teaching mathematics to ''disadvantaged pupils." 
Swain, Henry. How to Study Mathematics: A Handbook for High School Stu- 
dents. Washington, D.C.: National Council of Teachers of Mathematics, 
1970. 

A good guide for both teachers and students, this monograph contains 
many practical suggestions about how to study mathematics reading assign- 
ments, how to use textbooks, how to do homework, how to make the most of 
the class period, how to take tests, and other "how to*s" for studying mathe- 
matics. 



Terman, L. M. (Editor) Genetic Studies of Genius, Vols. I-V, Stanford, 

California: Stanford University Press, 1925-1959. 
The University of the State of New York. Improving Reading-Study SMls in 

Mathematics Classes. Albany, New York: New York State Department of 

Education, 1968. 

This 25-page monograph contains some practical suggestions about how 
teachers can assist students in improving their reading and study skills in 
mathematics. 

Travers, Kenneth J.; and others. Teaching Resources for Low-Achieving 
Mathematics Classes. Columbus, Ohio: ERIC Information Analysis Center, 
July, 1971. 

According to the abstract, this booklet: 

reviews teaching approaches and general resource materials for low achievers 
in both elementary and secondary mathematics classes. A survey of reported 
characteristics of low achievers is divided into two classes: (1) social and 
emotional problems, and (2) learning difficulties. . . .Teaching approaches 
which have been reported as being successful include the use of computa- 
tional aids, manipulative devices, and laboratory techniques. Also reported 
was the development of individualized short-term curriculum units, emphasiz- 
ing success and immediate reward. The two bibliographies included are: (1) a 
bibliography of general resource material, and (2) an annotated bibliography 
of articles which have appeared in The Arithmetic Teacher and The Mathe- 
matics Teacher which suggest lessons for low achievers. 

Witty, P. A. 44 A Genetic Study of 50 Gifted Children." In Nelson B. Henry 
(Editor). Intelligence: Its Nature and Nurture. Thirty-ninth Yearbook, Na- 
tional Society for the Study of Education, Part I. Chicago: University of 
Chicago Press, 1940. 
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